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TO    T  H  B 

Moft  Reverend  Father  in,  God, 

THOMAS, 

Lord  Archbifliop  of  Canterbury, 
Parnate  of  All  ENGLAND,  ^r. 

The  Surviving  Trustee  of  the  Honourable 
Mr.   BOrLE's  Lectures. 


M^y  it  fieafe  Tour  Grace ,   . 

MAY  juftly  put  thefe  Lec 
TURES  under  your  Grace's 
Patronage,  their  Publication 
being  wholly  owing  to  You : 
for  having  the  Honour  to  be 
a  Menaber  of  the  Royal  So- 
ciety, as  well  as  a  Divine,  I  was  minded  to 
try  what  I  could  do  towards  the  Improvement 
oi  Pbilofopbical  Matters  to  T'ieological  Ufcs -, 
apd   accordingly  laid   a  Scheme   of  what  I 

A  2  have 


fy  ^he    Dedication, 

have  here  Publiflied  a  Part  of;  ^nd  when  I 
had  little  elfe  to  do,  I  drew  up  what  I  had 
to  fay,  making  it  rather  the  diverting  Exer- 
cifes  of  my  leifure  Hours,  than  more  ferious 
^theological  Studies.  This  Work  (although  X 
made  a  confiderable  Progrefs  in  it  at  firft, 
whilft  a  Novelty,  yet)  having  no  Thoughts 
of  Publiftiing,  I  laid  afide,  until  your  Grace, 
being  informed  pf  my  Defign  by  fome  of  my 
Learned  J^riends,  both  of  the  Clergy  ?tnd 
Laity,  was  pleafed  to  call  me  to  the  unex- 
peded  Honour  of  Preaching  Mr.  Boyle  ^ 
Lectures  :  An  Honour  I  was  little  aware 
of  in  my  Country  Privacy,  and  not  much 
acquainted  with  Perfons  in  High  Stations, 
and  not  at  all  particularly  with  your  GrAce. 
So  that  therefore  as  it  pleafed  Your  Grace, 
not  only  to  confer  an  unfought  profitable 
Honour  upon  me  (a  Stranger)  but  alfo  to  con- 
tinue it  for  two  Tears,  out  of  Your  gpod 
Opinion  of  my  Performance,  in  fome  Mear 
fure,  anfwering  Mr.  Boyle  ^  End  j  fo  I  can  do 
no  lefs  than  make  this  Publick,  grateful  Ac- 
knowledgment of  Your  Grace's  great  and 
finexpeigted  Fayoi^r* 

But  it  is  pot  myfelf  alone,  but  the  whole 
JliECTURE  alfo  is  beholden  to  Your  Grace's 
kind  and  pious  Endeavours.  It  was  You  that 
jencoufaged  this  Noble  Charity,  and  aflifled 
|n  the  Settlement  of  it,  in   the  Honourable 

Founder  % 


"Tie    D  E  D  I  c  A  f  1  o  Hi  ^ 

FQunder%  Life-time;  and  Since  his  Death,  it 
was  You  that  procured  a  raore  certain  Salary 
for  the  Lecturers,  paid  more  conftantly 
and  duly  than  it  was  before*, 

Thefe  Benefits>  as  I  myfelf  have,  been  i 
Sharer  of,  fo  I  (hould  be  very  ungrateful, 
fhould  1  not  duly   acknowledge,    and  repay 

*  It  may  not  only  gratify  the  Reader's  Curiofity,  but  alfo 
be  ofUfe  for  preventing  Encroachments  in  Time  to  come,  to 
giye  the  following  Account  of  Mr.  Beyl^s  Ledlures. 

Mr.  ^0^/r».  by  a  Codicil,  dated. T^/Jl the  28th,  1691,  and 
annexed  to  his  Will,  charged  his  Meffuage,  or  Dwelling- 
Hou{e»  in  St.  MichaePs  Crooked- Lane ^  London^  with  the  Pay- 
ment of  the  clear  Yearly  Rents  and  Profits  thereof  to  fome 
Learned  Divine  iii  London^  or  within  the  Bills  of  Mortality^ 
to  be  Ele£led  for  a  Term  not  exceeding  Three  Years,  by  his 
.  Grace  the  prefent  Lord  Archbilhop  of  Canterbury  (then  ,Dr, 
Tenifin)  Sir  Henry  AJhurfly  Sir  John  Rotbethaniy  and  John  Eve-^ 
fy»s  £iq.  The  Bufinefs  he  appointed  tho(e  Ledlures  for,  was, 
among ,  others.  To-  be  ready  to  fatisfy  real  Scrttpies,  and  to  an^ 
Jnuer  fueb  new  OhjeSiions  and  Difficulties  as  might  be  ftarted^  /• 
ivbicb  good  Jnfiwers  had  not  been  thade.  And  alfo,  ^0  Preach 
Eight  Sermons  in  the  Tear ;  viz.  the firfi  Monday,  of  January^ 
February,  March,  April,  ^wi^  May ;  ^ff^y^  September,  O6I0- 
ber,  tf«</ November.  The  Subjeft  of  thefe  Sermons  was  to  be, 
The  proof  of  the  Cbrijlian  Religion  againft  Notorious  Infidels ; 
viz.  Atbeifts^  Pagans^  fetAss^  and  Mahometans  \  not  di» 
fcending  lo'iver  to  any  Controverfies  that  an  among  Cbrifiian* 
them/ehes.  But  by  reafon  the  Ledurers  were  feldom  continued 
above  a  Year,  and  that  the  Houfe  fometimes  flood  empty,  and 
Tenants  brake,  or  failed  in  due  Payment  of  their  Rent^ 
therefore  the  Salary  ibroetimes  remained  long  unpaid,  or  could 
not  be  gotten  without  fome  Difficulty :  To  remedy  which  In- 
convenience, his  prefent  Grace  of  Canterbury  procured  aYearly 
Stipend  of  50/I  to  be  paid  Quarterly  for  Ever,  charged  upon 
a  Farm  in  the  Parifh  of  Brili,  in  the  County  of  Bucks :  Which 
Stipend  is  accordingly  very  duly  paid,  when  demanded^  with- 
out Fee  or  Reward. 

A3.  with 


▼i  Hhe    Dedicatiok. 

with  my  repeated  Thanks  and  good  Wiflie?. 
And  that  the  Infinite  Rewarder  of  Well-do- 
ing, may  give  Your  Grace  a  plentiful  Re- 
ward of  thefc,  and  Your  many  other,  both 
Publick  and  Private,  Benefadions,  is  the 
hearty  Wifh  of 


Twr  GracsV 


M^fi  Humble  and  tbankful 


Sm  and  Servant^ 


W.  DSRHAM. 


TO   TiJB 


READER. 


1 5  the  Ifobk  Founder  of  the  Lec^ 
TURis  /  have  had  the  Honour  of 
preachings  'mas  a  great  Imfrdve/ 
of  Natural  Kiiowledgei  foi  in  alt 
Probability  s  he  did  it  out  of  a  piou$ 
Endf  as  well  as  in  Purfuit  of  bis  G^enlus^  For 
it  was  his  fettled  Opinion^  that  nothing  tended  " 
nwre  to  cultivate  true  Religion  and  Piety  in  a 
Man's  Minds  than  a  thorough  Skill  in  Phihfophys 
And  fuch  EffeB  it  manif^ly  had  in  himl  as  it 
evident  from  divers  of  his  publifhed  Pieces  j 
from  his  con/iant  Deportment 
in  never  mentioning  the  Name  ^^r^U^P  ^V'^-' 
of  God  without  a  JPaufe^  and 
vifible  Stop  in  his  Difcourfe } 
and  from  the  noble  Foundation  tf  his  LeSii^ep 
for  the  Homur  of  God,  and  the  generous  Sti^ 
pend  he  allowed  for  the  fame. 

A  4  An  J 
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viii  To  the  Reader. 

jindforafmuch  as  bis  LeSlures  nvere  appointed 
by  bim  for  the  Proof  of  tbd 
^rueMr.iSo^L^s  chriftian Religion  againft  A^ 
theifla  and  other  notorious 
Infidels,  I  tboughff  when  I  had  tbe  Honour  to 
be  made  his  LeBurer,  that  I  could  not  better 
come  up  to  bis  Intent y  than  to  attempt  a  Demon- 
Jlration  of  tbe  Being  and  Attributes  of  God, 
in  what  I  may  calt  Mr:  BdyWs  own,  tbatss,  a 
Phyfico- Theological  Way.  And^  befdes  tbat^ 
as  it^wasfor  this  very  Service  that  J  was  called 
to  this-  Honour^  I  was  the  mor^  induced  to  follow 
this  Method^  by  reafon  none  of  my  Learned  and 
ingenious  Predecejfors  in  tbeje  LeSiures  bave  done 
it  on  purpofe^  but  only  cafually^  in  a  tranfient 
piece^meal  Manner ;  tbey  having  made  it  their 
Bufnefs  to  prove  the  Great  Points  of  Cbrifiia^ 
nity  in  another  JVey^  which  they  have  accord-^ 
ingly  admirably  done.  But  conjidering  what  our 
Honourable  Founder'i  Opinion  was  of  Na^ 
tural  ,Knowledgc,  and  that  bis  Intent  was^ 
that  tbofe  Matters^  by  faffing  through  divers 
Hands ^  and  by  being  treated  of  in  different 
Methods y  Jhould  take  in  moji  of  what  could  be 
f aid  upon  tbe  SubjeSl-,  I  hope  my  Performance 
pay  be  acceptable^  although  one  of  the  meaneft. 

As  for  others^  who  have  before  me  donefime^ 
thing  of  this  kind,  as  Merfenne  on  Gencfis; 
Dr.  Cockburne  in  his  Effays-;  Mr.  Ray  in  his 
Wifdom  of  Gqo,  &c.  and  I  may  add  tbefirfi 
of  Mr,  Boyle  J  Ledlurers,  the  mojl  learned  Dr. 
Bfntly,  in  /^/i  Boy leV,  Lectures,  the  eloquent, 
Arcbbijkop  of  Cambray  [and,  I' bear ^  the  inge^ 
\   '  .  nious 
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niom  Monfieur  Perault  hath  fometbing  of  this 
Kind,  butneverfawitj  Ifay,  as  to  thefe  learn^ 
ed  and  ingenious  Authors^  as  the  Creation  is  an 
ample  Suljeil,  Jo  1  indujirioujly  endeavoured  ta 
avoid  doing  over^  again  what  they  before  bad  done, 
aud for  that  Reafon  did  not,  for  many  Tears  % 
read  their  Books,  until  I  bad  finijhed  my  own. 
But  when  I  came  to  compare  what  eacb  of  us 
bad  done,  I  found  myfelfin  many  Things  to  have 
been  anticipated  by  fome  or  other  of  them,  ejpe^ 
dally  by  my  Friend^  the  late  Great  Mr.  Ray, 
jind  therefore  in  fome  Places  I  fl^orten'd  my  Dtf^ 
courfe,  and  referred  to  them  ;  and  in  a  few  o* 
thers,  where  the  T*bread  of  my  Difcourfe  would 
have  been  interrupted^  I  have  made  uje  of  their 
Authority,  as  the  beji  Judges ;   as  of  Mr.  Ray'i 
for  Infiance,  with  relation   to  the  Mountains, 
and  their  Plants,  and  other  ProjeBs.     If  then 
the  Reader  Jhould  meet  with  any  thing  mentioned 
before  by  others^  and  not  accordingly  acknowledged 
by  me,  I  hope  be  will  candidly  think  me  no  Pla^ 
giary,  becaufe  1  can  ajfure  him  I  have  all  along 
{where  I  was  aware  of  it)  cited  my  Authors 
with  their  due  Praife.     And  it  isfcarce  pofjible^ 
when  Men  write  on  thefame^   or  a  SubjeSl  near 
a- kin,    and  the  Objervations  are  obvious^  but 
that  they  muji  often  hit  upon  the  fame  Tubing : 
And  frequently  this  may  happen  from   Perfons 
making   Obfervations  about  one  and  the  fame 
Tbingy  without  knowing  what  eacb  other  bath 
done-,    which  indeed,   when  the  firjl  Edition  of 
my  Botk'was  nearly  printed  of y  I  found  to  be 
my  ownCafe^  havingjffor  want  4f  Dr.  Hookj 
6  Micro- 


X  To  the  R  s  A  D  zn. 

MicfograpHy  inng  at  band,  it  being  a  Very 
fcarce  Boak^  and  many  Tears  ^ce  I  read  if  J 
giving  Defcriptionsdftw^ortbreeTbings,  which 
J  thought  had  noti  been  tolerably  well  objervedbe^ 
fore,  but  are  defcribed  well  by  that  curious 
Gentleman. 

One  is  a  Feather,   the  Mechanifm  of  which 

we  in  the  main  agree  in,  except  in  his  Reprefen-* 

tation  in  Fig.  i.  Schcaie  22.  ^bich  isfomewhat 

different  from  what  I  havereprefented  in  Fig.  1 8  • 

&c.  But  I  canfiand  by  the  T'ruth,  though  nbt 

the  Elegance  of  my  Figures.     But  as  to  the  other 

Dijfferences,  they  are  accidental^  occafioned  by  our 

taking  the  Farts  in  a  different  View^  or  in  a 

different  Part  of  a  Fane;  and,  to  fay  the  Truth,, 

(not  flattering   myfelf  or  detraSiing  from  the 

admirable  Obfervations  of  that  Great  Man)  I 

have  bit  upon  a  few  Things  that  ejcaped  Itim, 

being  enabled  to  do  fo^  not  only  by  the  Help  of 

fuch  Microfcopes  as  he  made  ufe  of\  but  alfo  by 

tbofe  made  by  Mr 4  Wilfon,  which  exceed  all  I 

ever  faw,    whether  of  Englifb,     Dotch,     or 

Italian  Make ;  feveral  of  which   Sorts  I  have 

feen  and  examined. 

The  otber  Thing  we  have  both  of  Us  figured 
and  defcribed^  is.  The  S  t  i  ng  of  a  Bee  or  Wafp ; 
in  which  we  differ  more  than  in  the  lafi.  But 
by  a  careful  Re-examination^  Ifi^%  that  al^ 
though  Dr.  Hook'i  Ob/ervations  are  more  criti- 
cal than  any  were  before,  yet  they  are  not  fo 
true  as  mine.  For  as  to  the  Scabbard  fas  be 
calls  it)  1  could  never  difcaver  any  Beards 
ihtreon  ;  and  I  dare  be  corifdent  there  are  none, 
z  but 
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but  what  are  tm  the  two  Spears.  And  as  to 
the  Point  of  the  Scabbard,  he  bath  reprefented 
it  as  tubular y  or  bluntifh  at  the  Top  \  but  it 
really  terminates  in  a  Jharp  Pointy  and  the 
two  Spean  and  the  Poifon  come  out  of  a  Slit, 
or  longijh  Hole^  a  little  below  the  7op  or 
Point.  And  ai  to  the  Spears,  be  makes  them 
to  be  hut  one,  and  that  the  Point  thereof 
lies  alwt^s  out  of  the  Scabbard.  But  by  ajiri^ 
Examination,  they  will  be  found  to  be  two,  as  I 
hm)efaid,  and  that  they  always  lie  within  tbi 
Scabbard,  except  in  Stinging-,  as  I  have  repre-- 
fenied  them,  in  Fig.  2 1 .  from  the  tranfparent 
Sting  of  a  Wafp.  And  as  to  the  Spear  being 
made  of  the  Joints,  and  parted  into  two,  as  his 
Fig.  2.  Scheme  i6,  reprefents,  I  could  never, 
upon  a  Review,  difcover  it  to  be  fo,  but  imagine, 
that  by  feeing  the  Beards  lying  lipon,  or  behind 
the  Spears,  ht  might  take  them  for  Joints,  and 
by  feeing  the  Poiht  of  one  Spear  lie  before  the 
other,  he  might  think  the  Spear  was  parted  in 
two.  But  lejl  the  Reader  Jhould  think  bimfelf 
impofed  upon  by  Dr.  Hook,  and  my  Self,  //  is 
neceffary  to  be  obferved,  that  the  Beards  (or 
Tenterhooks,  as  Dr.  Hook  calls  them)  lie  only 
on  one  Side  of  each  Spear ^  not  all  round  them ; 
and  are  ther^ore  not  to  befeen,  unlefs  they  are 
laid  in  a  due  Pofiure  in  the  Microfcope  i  viz. 
Jide-wayt,  not  under,  or  atop  the  Spear. 

The  laft  T/iing  f  which  fcarce  deferves  men^ 
tion)  is  the  Mechanifm  of  the  Hair,^  which  Dr* 
Hook  found  to  befolid,  like  a  long  Piece  cfH»rn, 
not  hollow,  as  Ms^plgh\found  it  infome  Animals. 

And 
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Jind  I  have  found  both  thofe  Great  Men  t^  be  iff 
fame  Meafure  in  the  Rights  the  Hair  of  fome 
jinimalsf  or  in  fome  Parts  of  the  Body  y  being 
very  little^  if  at  ally  tubular  ;  and  in  other s^ 
particularly  Micc>  Rats,  and  Cats,  to  be  as 
1  have  reprefentedin  my  Fig.  14,  &c. 

And  now  y  if  my  Inadvertency  in  other  things 
bath  no  worfe  EffeSl  than  it  hath  had  in  thefe^ 
namely y  to  correSf^  or  clear  others  Obfervationsy 
1  hope  the  Reader  will  excufe  it,  if  be  meets  with 
any  more  of  the  Me  Kind.  But  not  being  con^ 
fcious  of  any  fuch  thing  (although  probably  there 
may  be  many  fuch)  1  am  more  follicitous  to  beg 
the  Reader  s  Candor  and  Favour y  with  relation 
both  to  the  Text  and  Notes :  In  the  former  of 
wbichy  I  fear  be  will  think  I  have  as  much  un^ 
der-done^  as  in  the  latter  over-done  the  Matter. 
But  for  my  Excufe ,  Idejire  it  may  be  conjideredi 
That  the  textual  Part  being  Sermons,  to  be  de-- 
livered  in  the  Pulpit  y  it  was  nece/fary  to  inftjl 
but  briefly  upon  many  of  the  Works  of  G  OD, 
and  to  leave  out  many  Things  that  might  have 
been  admitted  in  a  mere  free  Difcourfe.  So  that 
I  wijh  it  may  not  be  thought  1  have f aid  too  much, 
rather  than  to  littky  for  fuch  an  Occaflon  and 
Place.  And  indeed y  I  bad  no  fmall  Trouble  in 
expunging  fome  Things y  altering  many^  and 
foftening  the  mofty  andy  in  a  word^  gi'^'ingy  in 
fome  Meafure y  the  Whole  a  different  Drefs  than 
what  I  bad  atflrfl  drawn  it  up  in,  and  what  it 
now  appears  in. 

And  as  for  the  Notes,   which  may  be  thought 
toolargey  Iconfefslmight  have  flzortencdthem^ 

and 


To  the  R  E  A  D  E  R.  xiii 

and  bad  thoughts  of  doing  if,  bycajlipgfime  of 
them  into  the  Text,  >as  an  ingenious  learned 
Friend  adnjifed.  But  when  I  began  to  do  tbis^ 
J  found  it  was  in  a  Manner  to  new-make  altp 
and  that  IJhould  be  necejfitated  to  tranfcribe  the 
greatejl  Part  of  the  Book^  which  f  having  na 
Affiftant)  would  have  been  too  tedious  for  me^ 
being  pretty  well  fatigued  with  it  before.  I  then 
thought  it  bef  to  fare  off  from  fome^  and  to  leave 
out  others^  and  accordingly  didfo  in  many  Places^ 
and  would  have  done  it  in  more,  particularly 
in  many  of  the  Citations  out  of  the  Ancients^ 
both  Poets  and  others ;  as  alfo  in  many  of  the 
Anatomical  Obfervations,  and  many  of  my 
vwn  and  others  Obfervations :  But  then  I  con^ 
fdered^  as  to  the  Firjiy  that  thofe  Citations  d9 
(many  of  them  at  leajij  /hew  the  Senfe  of  Man^ 
kind  about  G  o  t>s  JVorksy  and  that  the  mojl  of 
them  may  be  acceptable  to  young  Gentlemen  at  the 
Univerftiesyfor  wbofe  Service  tbefe  LeSlures  are 
greatly  intended.  And  as  to  the  Anatomical 
NoteSy  and  fome  others  of  the  like  Nature^  moji 
ofthemfervey  either  to  the  Confirmation^  or  the 
Illufirationy  or  Explication  of  the  Texty  if  not 
to  the  learned,  yet  to  the  unjkilfuly  lefs  learned 
Reader  -,  for  wbofe  Sake,  iff  bad  added  more^ 
I  believe  he  would  forgive  me.  And  lajlly^  as  to 
the  Obfervations  of  myfelf  and  fome  others^ 
where  it  happens  that  they  are  long,  it  is  commonly 
where  a  JStecefJity  lay  upon  me  of  fully^  ^xprejjing 
the  Authors  Senfe,  or  my  own,  or  where  the 
fThing  .was  new,  and  never  before  puhlijhed  \  in 
which  Cafe,  it  was  neceffary  to  be  more  Exprefi 

and 
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and  Particular y  than  in  Matters  better  kmwn^ 
9r  where  the  Author  may  be  referred  unto. 

In  the  former  Editions  I  promifed  another 
Part  I  had  relating  to  the  Heavens^  if  I  was 
thereunto  encouraged.  And  two  large  Impref-^ 
Jions  of  this  Book  having  been  fold  off^  fo  asto 
admit  of  a  l^hird  before  the  Tear  was  gone  about  i 
and  hearing  that  it  is  tranjlated  into  two,  if  not 
three  Languages :  but  efpecially  having  been  im^ 
portuned  by  divers  learned  Perjons,  both  known 
and  unknown^  I  have  thought  myfelf  fufficiently 
engaged  to  perform  that  Promife^  aud  have  ac^ 
cordingly  publijhed  that  Part. 

So  that  I  have  now  carried  my  Survey  through 
mofi  Parts  of  the  vijible  Creation,    except  the 
Waters,  %vhicb  are  for  the  mofl  Part  omitted  ^ 
and  ^i&^  Vegetables,  which,  for  want  of  T^ime^ 
I  was  forced  to  treat  of  in  a  perfunSiory  Man^ 
ner.     And  to  the  Underfanding  of  the  former  of 
thefef  having  received  divers  Solicitations  from 
Peifons  unknown^  as  well  as  known,  1  think  my-- 
felf  bound  in  Civility  to  own  their  Favour^    and 
to  return   them  my  hearty  Jbanksfor  the  kind 
Opinion  they   have  Jhewn  of  my  other  Perfor-^ 
mances,  that  they  have  encotiraged  me  to  under* 
take  this  other  T'ajk.     And  accordingly  I  have 
begun  it,  and  (as  far  as  my  Affairs  will  per^ 
mitj  have  made  fome  Progrefs  in  it:  But  Age 
and  Avocations  growing  upon  me,  I  begin  to  fear 
I  pall  fear ce  be  able  tofinijh  it  as  I  would,    and 
therefore  mufl  recommend  that  ample  aud  noble 
Bubje£l  to  others,   who  have  more  Leifure  and 
would  do  it  better  thfin  /• 

As 
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Ai  to  Additions,  /  have  been  much  fofficited 
tbereunfo  by  divers  curious  and  learned  Perfons^ 
who  would  have  bad  me  to  infertfome  of  their 
Obfervationst  and  many  more  of  my  own ;  but 
in  a  Work  of  this  Nature^  this  would  have  been 
endlefs  :  And  although  the  Book  would  thereby  be 
rendered  much  better ^  and  more  complete,  yet  I 
could  by  no  means  excufe  fo  great  an  Injujiice  to 
the  Purchajers  of  the  former  Editions.  And 
therefore  (except  in  the  fecond  Edition^  where 
it  was  not  eafy  to  be  aivoided)  few  Additions 
have  been  made,  be  fides  what  were  Typographical 
or  offmall  Confderation.  Only  in  the  third 
Edition  I  amended  the  frft  Paragraph  of  Note  i. 
Chap.  5.  Book  I.  concerning  Gravity;  and  in 
the  Fourth,  Page  16,  and  18,  I  inferted  two 
Pdffages  out  £/*  Seneca,  that  were  inadvertently 
left  out^  and  corredled  many  Things,  that  upon 
a  careful  Review,  feemedto  want  Amendment. 

And  hfily,  as  to  the  following  Analyfis,  it 
was  added  at  the  ^Requeji  of  fome  of  my  learned 
and  ingenious  Friends  i  and  although  it  might 
have  been  contrasted,  they  would  notfuffer  it  to 
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tl  E  Worjcs  of  the  Creation  relating  to  oitf  Terraqufeoul 
Globe,  ate  6ich  as  are  vifible  in  the 


ate^i 
Appc 


Ootwotkis  or*  Appendages  of  the  Globes  mix,  ibde  Thrtei 
^1.    Xhe  Atmofpherei 

r  Compofedof  Aifand  Vapoufs,  Pagi  J^% 
\     XJfefulto  ^     ' 

Reipiration  and  Animal  Life,  5. 
Vegetation  of  Plants,  9. 
Conveyance  of 
f  The  winged  Tribes, 
(  Sound,  ti. 

The  Funftions  of  NatorCi^ 
Refleaingand  Refrading  Light,  li.     * 
V  Containing  the 

f  Winds,  which  are  of  great  Ufe  and  Neceffitf 

I    f  To  the  Salubrity  and  Plcafare  of  the  Air,  144 

<  <In  various  Engines,  iS.  . 

I   (J[n  Navigation. 

L  Clouds  and  Rain  :  Of  great  Uft  to  the 

C  Refrefliment  of  the  Earth  and  theThingstheWin,ap.' 
{  Origin  of  Fountains,  according  tofome,  zp 
,  Light.     Its* 
r  Fountain,  26'. 
I  Wonderful  Necefflty  and  Ufe. 
\  Improvement  by  Glaflet,  a8« 
'elo  " 


1  Velocity, 
LExpan£on|  29* . 
.  Gravity. 


Irs 


taj 


t      f  Its  ^reat  Benefit^  33. 


^  Caufc  of  Len^ify,  which  is  of  great  Ufe  io  the  Worlds  j  jf 
l^Terraqoeom  Globe  itfelf.    Qf  which  I  take  a  View  in 
v^General*  of 
'    ^Its  fpherical  Figure,  which  is  the  moft  commodious  lA 

regard  of 

Light,  40. 

Heat. 


I  Lodgmeat  of  the  Waters, 
t  The  Winds-  4I. 
It*.Bulk,  43. 
Its  Motion,  Hid, 
*     C  Annual* 
(Diurnal. 
Its  Place  and  Diftance  from  the  Sun,  and  other  Heavenly 

Bodies,  46.  ' 

Its  Diilribation,  fo  as  to  caufe  all  the  Parts  of  the  Globe  to 
^  Balance  each  other,  48. 
\  Be  helpful  to  one  another.^ 
LThe  great  Variety  and  Quantity  of  alU  Things  ferving  for 
Food,  Phyfick,  Building,  and  every  Ufe  and  Occafion 
0f  all  Ages,  Places,  and  Creatures,  53. 

bAn  Objedion  anfwered,  5c. 
articular,  of  the  Earth  ;  ofits 
fConiUtuent  Parts,  <viz.  lii 
^  Soils  and  Moulds,  neceiTary  to  the  .  ' 

I    (  Growth  of  various  Vegetables,  61 » 
I    (  Various  Qccafions  of  Mao  and  other  Animals,  62. 
Various  Strata  or  Beds,  atfbrding  Materials  for 
f  Tools, 
Firing. 
Building. 

Dying,  and  thoufands  of  other  Things,  64* 
Conveyance  of  the  fweet  Fountain- Waten,  6^. 
Subterraneous  Cavern^  and  Vulcanos ;  of  great  Ufe  to  the 

Countries  where  they  are,  6j» 
'Moontains  and  Valleys,  which  are  not  rude  Ruins,  but 
. '  Works  of  Dciign,  inafmnch  as  this  StroAure  of  the  Earch, 
is 

(The  moft  Beautiful  and  Pleafant. 
The  moft  'Salubrious :  to  fome  Conftitutions,  the  Hills  ; 
Tofome,  the  Valleys,  71. 
Beft  to  (kreen  us,-  and  other  Things,  72. 
Beneficial  to  the 
C  Produftion  of  various  Vegetables. 
<  Harbour  and  Maintenance  of  various  Animals,  73.     . 
{  Generation  of  Minerals  and  Metals>  75. 
Abfolutely  neceffary  to  the  Conveyance  of  the  Rivers  ; 
and  in  all  Probability  to  the  Origin  of  Fountains,  1^. 

Con- 


Condufion  againft  blaming  GOD,  Si. 
Its  Inhabitaots ;  which  are  either  Senjitiw  or  Infittjliiin 
Concerning  the 
^  Stnfitive^  ibtne  'things  are 

/aComntoA  to  All  the  Tribes*  particularly  thefc  Ten  : 
pi.  The  Five  Senfes  i&nd  thdr  Organs  ;  the,  85* 

_Eye,  an  admirable  Pi^cedfMechanifai  in  regard  ofitl 
^  ForiQi  for  the  moft  Part  Spherical,  which  is  beftfor 
C  The  Reception  of  Objects. 
(  Motidn  of  the  Eye,  96.  ^ 
Si  Aation  iii  the  moft  commodidus  Part  of  the  Body 

of  every  Creature. 
Motion,  m  fottie  Animals. 
C  Every  Way. 
X  Fixed  ;  and  thd  ejtcdlent  Frovlfioa  ia  that  Cafe^ 

Size  ;  which  is  in 

f  All  Creatures,  according  to  their  Occaiionsi 
\  Such  as  live  Abroad  ill  the  Lights  larger. 
{Such  as  live  under  Grbutid,  left. 
Number,  in  fome  Animals ; 
f  Two,  94.  \      '      ^       ■ 

I     (  More  :  Together  with  the  wiic  Provifion  td  pre-* 
\  vent  double  Viiion. 

Parts  ;  fome  of  which  are  viewed 
fTranfientiy,  the  Arteries,  Vein3,  and  fome  of 
<     the  Muicles  and  Tunicks. 
^  More  flridtly ,  fome  of  the 

JNiufdf  s,  and  the  excellent  Provision  ri^ade  for 
their  peculiar  Ufes,  Equilibration,  l^c.  96* 
Tunicks  :  Among  which  the  various  Aper- 
tures, Forms,  and  Portions  of  the  Pupil 
^re  particularly  noted,  99. 
Humours^  efpecially   the   prodigious  Finery 
and  Comporition  of  the  CryftalTine,  accord- 
ing to  Mr.  Letjuffihoeck. 
k.  Nerves,  105. 
fOptick. 
(  Motory. 
^Guar4  and  Security,  provided  for  by 
r  The  Re{>aration  of  the  Aqueous  Humour. 
Covering  of  the  Eye-lids. 
Strong  and  curious  Bones. 
Hard  and  firm  Tunicks. 
L  Withdrawing  them  into  their  Heads,  109. 
\^0{  eredt Vifion,  iii.^ 


a  %. 


Hear* 


Hearing*    It» 
"Organ,  the  Ear,  113,  , 

!  Double,  enabFing  us  to  hear  every  Way,  and  a 
good  Provifion  for  the  Lofs  or  Hurt  o/one. 
Situated  in  the  very  bed  Place  for  Inforjnatioiiy 
Security,  and  near  the  Eye  and  BraiB. 
TheFabnclc  of  the      ^   ^ 
Outward  Ear,  which  is  in 

{All  Creatures  formed,  guarded,  pbcfd,  und 
every  way  accoutered  according  lo  |hoir  va- 
rious Places  and  Occafions  115. 
Man  fuitable  to  his  ereft  Pofture ;  and  all  its 
Parts,  the  Helixs  Tragus^  C§Heb4t  &t.  ad- 
mirably fuiced  to  the  Reception  and  Melio^ 
ration  of  Sounds^,  and  the  Security  of  the 
Part.    V 
Inward  Ear :  In  which  I  take  a  View  of  the  k^2i. 
Auditory  PaiTage,  curioufly  tunnelled,  (ortii- 
ous,  and  fmooth ;  and  being  always  opei^ 
is  lined  with  the  naufeous  %ar-w^  for  a 
Guard. 
Tuba  Euftachiana  izz, 
J  Bone,  particularly  hard  and  context  for  Guard, 
Y      and  to  aflift  the  Sound. 
Tympanum,  and  its  Membrane,  Mufcles,  and 
four  little  Bones  to  cprrefpond  to  all  Kinds 
pf Sound. 
Labyrinth,  Semicircular  Canals,  Cochlea;  aH 
made  with  the  ucmoft  Art  127. 
^Auditory  Nerves,  one  of  which  is  ramified  to 
the  Eye,  Tongue»  Mufcles  of  the  Ear,  and 
to  the  Heart ;  whence  a  great  Sympathy  be* 
Ltwcen  thofe  Parts  i28» 
Obje^,  Sound.     Under  which  I  confider, 
^  The  Improvements  thereof  by  the  Wit  of  Man  1 29. 
Its  great  Neceffity,  and  excellent  Ufes  132. 
^  ^  Its  Pleafure,  and  the  Power  of  Mniick  ia4. 
Smelling.  In  whichSenfethefeThingsareremarkable,  tho 
Nof^rils,    always  open,    cartilaginous,  and  endow* 

ed  with  Miifcles  1 37. 
Laminae,  ferving  for 
C  A  Guard  againft  noxious  Things  138. 
I  The  fpreadmg  of  the  Olfaftory  Nerves. 
Prodigious  Ufe  of  it  in  all,  efpedally  fomeof  the  Ir« 
rationals  139. 

Taite.    The  Things  moil  remarkable  in  which  Senfe 
are,  the 
Nerves  fpread  about  the  Tongue  and  Mouth,  with 

their  Guard. 
ThePapillse,  neatly  made  140. 

Situ* 


[V] 
I  Siteatlon  thereof  to  be  a  Centinel  to  the  Stomach  and 

(.Confent  thereof  with  the  other  Senfe^,  by  feme  iran- 
ches  of  the  fifth  Pair  141. 
^Feelin^  142. 
f  Whofc  Organ  is  the  Nerves  145. 
I  Which  is   difperfed  through  cv^ry  Part  of  the  Body, 
and  the  admirable  Benefit  thereof. 

II.  Refpiration  the  grand  A6k  of  Animal  Life  14*5. 
^Miniftring  to  the  Circulation  of  the  Blood,  and  Dial^cAe 

of  the  Heart. 
The  Parts  concerned  therein  arc, 

I  The  Larynx,  with  its  gr^at  Variety  of  Mufcle^,    yfr. 
for  Refpirarion,  and  forming  the  Voice  148'.       i 
Trachea  and  Epiglottis,   exquifitely  contrived  add 
made* 
Bronchi  and  Longs,  with  their  cuHoos  Arteries^ Veins, 
and  Nerves  ]5c^ 
Ribs,  Diaphragm,  and  the  feveral  Mufcles  concerned. 
Itt  Ddfeas  in  the 
r  Foetus  in  the  Womb  153. 
<  Amphibious  Creatures  1 57. 
C  Some  Animals  in  Winter. 

III.  The  Motion  of  Animals;  Concerning  which  I  conf)« 
der  • 

(Tranfi«htfy  the 
rMufck»,  and  their  Stru^nre,  their  Size,  Faflening 
I      CO  the  Jomtf,  Motions,  i^t,  158. 
J  Bfones,  and  their  curious  make* 
I  Joints,  with  their  Form,  Bandage,  and  Lubricity  i6f . 
(^Nerttf»,  and  th^ir  Origine,  Ramifications,  an4  Inot 
culations. 
More  jfarticBlarty  the  Loco^-motive  Aft  itfelf,  which  Is 
/-Swift  or  flow,  with  Wings,  Leg*  many  or  few,  or  non© 
r     at  all,  according  to  the  various  Occafionv  and  Ways 
I      of  Animals  Lives,     As  partieulai'ly  in 
t  r  Reptiles,  whofe  Food  and  Habitation  is  near  at  haptf. 
i  J  Man  and  Quadrupeds,   whofe  Occafions  reqaire  a 
i    I      larger  Range,  and  therefore  a  fwifter  Motion  164. 
j    (, Birds,  and  Infers,  whofe  Food,  Habitation,  and  Safe- 
I  ty  reqtfire  yet  a  larger  Ran^ge,  sttd  hitvt  acoorcJingljr 

I  a  yet  fwiftcr  Motion  and  d)n€&,  Conv'cyance. 

I  GeometrityMy  and  neatly  performed  by  the  nicall  fcules. 
LWcll  provided  for  by  the 

{Due  £<}uipoife erf  the  Body  165. 
Motive  Parts  being  accurately  placed  with  regard  to 
the  Center  of  the  Body's  Gravity,  and  to  undergd 
their  dae  Propordoo  of  Weight  af&d  fixercife. 


3 


IV.  The 


IV.  The  ?Im  allotted  to  (lie  fcvenl  Tribes  of  Anifoils 
to  Live  and  A6i  in.    Concerning  which  I  obferve,  that 

r  Their  Organs  are  adapted  to  their  Place  167* 

1  AH  Places  habiuble  are  duly  ftocked. 

I  Various  Animals  have  their  various  Places ;  and*  the 

L     Wifdom  thereof  168. 

V.  The  Balance  of  Animds  NumberSy  (b  that  (he  Worl4 
is  not 

{Overftocked  by  their  Increafe. 
Depopulated  by  their  Death. 
Which  IS  effeaed  in     . 

(TheieverallMbes  of  Aniiiials  by  a  doe  PrQportio|i  in  the 
1  Length  of  their  l/ife  I IS9. 
iNumberof  their  Young,  in 
C  Ufeful  Creatures  being  manjr. 
(  Pernicious  few. 
M^  very  remaifcably*  by  the 
^Different  Length  of  his  \Kit^ 

iSoon  aft^r  thePre^tion  17 1* 
When  the  World  was  more,  but  sot  fully  F«oplc4 
ihid* 
When  it  was  fuppeotly  ftocked,  dowa  to  the  pre. 
fent  Time. 
PuePropartionsof  Marriages,  Births,  apd  Burials  174. 
Balatxe  of  Males  and  Females  175. 
W>  The  Food  of  Animals,   hi  which  the  Diviae  Ma»' 

nageznent  and  Providence  appear^,  111  the  I'ro. 
^Maintaining  fuch  large  Numbers  of  all  ILinds  of  Aut 
mals  on  the  Land,  in  .the  Seas,  and  divcis  Places  too 
unlikely  to  afibrd  fui&cient  Food, 
^djnflment  of  the  Q>iandty  of  Food  to  the  Number  of 
Devoarers,  lb  that 

{There  is  not  too  much,  ib  as  to  rot,  and  anaov 
the  World  181. 
The  moft  Ufeful  is  tK)e  90ft  Plentiful,  and  eafieft 
Propagated  ihiti. 
Delight  which  the  various  Tribes  of  Animals  have  to 
the  Varieties  cf  Food,  fo  that  what  is  gratefnl  to  one, 
is  nauieous  fp  another:  Which  is  a  wile  Means  tp 
caafe 

All. Creatures  to  be  fufidcntly  fopplicd. 
All  forts  of  Food  to  be  confumcd.  • 
The  Worid  to  be  ^pt  fweipt  a^4  dcui  by  thofe 
Means  i^J* 
Pecoliar  Food,  that  particular  Places  aficd  tt>  the  Ciea- 

tures  refiding  therein  184. 
Curious  Apparatus  in  all  Animals  ibr  ^atheria^  mi 
DigellioD  of  their  Food,  vkb,  th^ 

MOBtlf, 
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^Moatb,  nicely  fliajped  for  Food»  fj<»    la      ^ 

{Some,  little  and  narrow  i8$. 
Some,  with  a  large  deep  Incifure.  '  .  ^n 

Infects  very  notable  to  catch,  hold,  and  devour 
Prey ;  to  carry  Bardens^  to  bore' and  build  their 
Habitations  190. 
Birds  as'notable.  Horned  in  all.    In  ibme 
{Hooked  for  Rapine,  Climbing,  (^r.  192. 
Sharp  and  ftrong  to  pierce  Trees,  {sTr* 
Long  and  flendcr  to  grope. 
Long  and  broad  to  qaa^r. 
Thick  and  iharp^edged  to  hnik  Qnin. 
ComprdTed  to  raife  Limpets,  Ve. 
Teeth,  which  are  pecnliarly  hard,  firmi/  inserted  in 
the  Jaws,  variotiily  Ihaped  in  the  fame,  and  difl^r^ 
ent  Animals^  d'eficient  in  young  Creatures,  ^c»  ig^ 
J    Sail val  Glands,  commodioafly  placed  fox  Mafiicati* 
\         on  and  Deglutition  iy6. 

Mttfcles  and  Tendons,  ferving  to  Mafticat^on,  ftrong 

and  well  lodged. 
Gullet,  fized  according  to  the  Food;  with  curious 

FibriBs,  fcf<.  Hid. 
Stomach;  197. 

^  Which  hath  a  cwrioutf  Mechanifm  of  Fibres,  Tu* 
I      nicks.  Glands,  Nerves,  Arteries,  and  Veins. 
\  Whofe  Faculty  of  Digeilionby  fuch  feeming  weal^ 
J      Mendruums  is  admirable. 
f  Whofe  Size  and  Strength  is  conformable  to  th^ 
^     Nature  of  the  Food,  or  Qccafions  of  Auiniali. 
Which  is  in 

{Tame  Animals  but  one. 
Ruminants,  Birds,  i^c.  more. 
Guts,  whofe  Tunicks^  Glands,  Fibres,  Valves,  and 

Periftaltlck  Motion,  deferve  Admiration  201. 

Ladleals,  together  with  the  Impregnations  from  th# 

L^    Pancreas^  Gall,  Glands,  and  Lymph»du£ls.    .    1 

^Sagacity  of  all  Animals  in  finding  out,  and  provid* 

ing  Food.     In  ! 

C  Manlefs  remarkable  for  theSakeof  his  Underftanding  204 

\  Inferior  Creatures.     In  fuch  as  are  . 

Come  to  mature  Age,  and  a^-e  able  to  kelp^tbemfelves, 

by  their 
f' Accurate  Smell  203. 
I  Natural  Craft. 

I  Hunting  and  groping  out  of  Sight.  .    j 

/  Seeing  and  Smelling  at  great  D^ances  zoc* 
I  Climbing  f  the  ftrong  Tendons  and  Mufcies  aftiQg 

therein* 
^Seeing  in  the  dark* 
.Helplefs.    A«  207, 

a  4  Young 


< 


iMan,  born  thcmofthelplersof  any»  die  Parenti  RcaN 
Ton,  Hands,  and  AiFedioafufficmg. 
Irrationals :  for  whofe  Young  ti^  Creator  hath  mad« 
a  fqffident  Provifion.  partly  by  the 
'Parent  Animals  own 
C  £T0f79  and  Diligence  in  Nurfing  and  Defending 
i     them  ao?. 

^  Saeacity  and  Care  in  reporting,  their  ^gs  and 

Young,  where  Food  and  all  Neee^!arits  ar<  toi 

be  foaod  209. 

AUIity  of  the  Young  themfelvet  to  ihift  for,  an4 

help  thfiafclyes,  \^ith  the  little  Helps  of  their 

Dains  2IGU 

l.Creatfire^  deditute  of  Ipood  af  fom^  Seafoos,  #r  likely 
to  want  it»  who 
f  Are  able  to  live  long  without  Food  ^i  I. 
X  Lay  up  Food  before-iiand. 

VII.  The  Cloathing  pf  Animals,  which  is  214; 
^  Suited  to  the  Place  apd  Occafiona  of  alL     in 

^Man  it  is  left  to  his  own  KeaTon  and  Art,  joined  wit1| 
fufiicient  Materials :  Which  is  beft  for  him, 

(Becaufe  he  may  fait  his  Cloathing  to  his  Quality 
and  Bufinefs2|8. 
For  Reifpiration  and  Health  fake. 
To  cxcrcife  his  Art  and  Induftry. 
To  excite  his  Piligence  in  l^eepiog  hiinfelf  /Weel 
and  clean. 
In  being  the  Parent  of  divers  Callings  119. 
Irrationals :  Who  are  either 
Ready  fumiihed  with  proper  Cloathing, 

!On  the  dry  Land  with  Hair,  Fleeces,  Fnrs,  Shells, 
hard  Skins,  ^c  220. 
In  the  Air  with  Feathers,  light,  flrong,  and  warm, 
^^^  the  Watery  with  Scaler,  hard  for  GuanJ ;  f^ooth 
for  Pa£age ;  or  with  flrong  Shells  to  guard  fuel) 
as  move  ;nore  flowly  223. 
^  Provide  for  themfelves  by  their  Textrine,   or  Arcfai-. 

tc^tooick  ^t.    Of  which  under  the  next  Branch. 
Well  garoiihed,   being  all  Workmanlike,   coaplear^ 

in  itsKisd  beautiful,  beiog  224. 
C  Adorned  with  gay,  various  and  elegant  Colours. 
<  If  fordid,  yet  with  exad  Symmetry,  and  fuQof  curi* 
I     ous  Mechaoifm. 

VIII.  The  Houfe  wd  HaUtadpns  of 

Mao, 


/ 


fix  3 

'^^an,  who  is  abundantly  luinifted  with 
C  Contrivance  and  Art  to  bnitd  and  garnifli  bis  HaUt 
'^        tions  226. 

f_  Materials  of  all  forts  to  t§Mt  bis  Works. 
XrraidonalS)  wbofe  manrellousInlHna  is  manifefted  by  d 
<^onvenience  of  their  Nefts  and  Habitation^  for  the 
f  Hatching  and  Education  of  their  Young  228. 
4  Guard  and  Defence  of  thesi&lves  and  their  Young. 
Fabrick  of  their  Nefts,   fcarce  imitable  by  Man«  ai 
fliewn  by  their  Contrivance  andMake,  being  exad 
fuitaUe  to  their  Occaiions,  and  made  by 
X'atting  only  a  few  ugly  Sticks^  Mofs,  Dirt«  {sTr.  tog 

ther  231,   " 
Building  Combs  according  to  the  beft  Rules  of  Mad 

maticks* 
^  ^Weaving  Webs,  and  making  Csfcs.     For  which  & 
Yice  the  Parts  of  their  Bodies,  and  Materials  afford 
by  them,  are  very  confiderable« 
IX.  Animals  Self-Prefcrvation.    For  which  there  is  s 
-ways  a  Guard  in  Proportion  to  the  Dangers  and  Occ 
fions  of  their  State.     Which  is  obfervable  in 
r  Man,  whofe  Reafon  and  Art  fapplies  the  Defed 
^     Natural' Armature. 

/  Irrational  Creatures :  who  .  . 

^  As  they  arc  on  one  hand  fafficiently  guarded  by  th 
.  ^Shells,  Horns,  Oaws,  Strings,  &f.  239. 
Changing  their  Colours. 
Wings,  Feet,  and  Swiftnefs. 
]>iving  in,  and  tinging  the  Waters* 
Bjt£ling  Juices  out  of  their  Body. 
Accurate  Smell,  Sight,  and  Hearing* 
Natoral  Craft  245.  ^  ^ 

Uncouth  Noife,  ugly  Gefticulatioos,  and  hor 
ATpea. 
v^Horrible  Stink  and  Excrements. 
uSo  on  the  other  hand  can  by  their  Strength,  Sagaci 
or  natural  Artifices  entrap  and  captivate  wba^ 
neceiTary  for  their  Food  and  other  Occaiions. 
,X-  Animals  Generation. 

{Equivocal,  is  denied  24^ . 
Univocal :  Which  of 
;  Man,  is  ixnr^wtuz^  inxpt  pafTed  wholly  by 
Irrational  Creatures,  which  is  remarkable  for  thei 
'Sagacity  in  chuting  the  fitted  Place  for  their  Egg 
and  YouDg :  Where  it  is  obfervable  what  a 


( 


{Compleit  Order  the^  otrfenre* 
Neat  Apparatus  their  Bodies  are  provided  with  for 
this  Purpofe  248. 
Nataral  Venom  chey  inie^  with  their  Eggs  into 
VegAables  to  pervert  ^fatllrey  and  produce  Balls* 
and  Cafes  250. 
Making  Ufe  of  the  fitteft  Seafons^  either 

{AUSeafonsi^i. 
When  Provisions  are  noft  plentiful  and  ^afieft  had. 
Due  Number  of  Young  252. 
Diligence  and  Concern  for  their  Young,  in  point  of 
C  Incubation  251  •  '       ,  "    ^ 

(  Safety  and  Defence  254. 
Faicultv  of  Nuriing  their  Young,  by 
r  buckling  them.    In  which  it  is  obfervable 
How  fuitable  this  Food  is* 
How  willingly  parted  widi  by  aU,  even  the  moft 

favage. 
What  a  compleal  Apparatus  in  all  Cfeatanes  of 
\  I     Dogs,  4te. 

J  Pottifig  Food  in  their  Mouths,  with  their  proper  Parts 
j      for  catching  and  conveying  Food  255* 
LNeither  way,  bat  by  laying  in  Provifions  beforehand 

255 

leaving  in  the  Fourth  Book  thus  difpatched  the  Decad  of 

Thikigs  in  common  to  the  SiMfi/h/0  CnaiurtSi  I  take  a  View 

of  their  particular  Tribes,  viss*  *of 
f  Mm^;  whom  I  tpnfider  with  Relation  to  his ' 
r3oul.    Concerning  which)  having  cnrforily  mentioned 
divers  things,  I  infift  upon  tivo,  as  (hewing  an  efpe^ 
cial  divine  Management  $. the 

{Varous  Genii,  or  Inclinations  of  Men,  which  is  a  wife 
Provifion  for  tly  Difpafch  ^f  all  the  World's  Affairs, 
and  that  they  may  be  perfortned  with  Pleafiire  26^ 
Inventive  Faculty,  in  wnich  it  is  remarkable  ithat 
fits  Compafs  is  fo  large,  extending  to  all  Things  of 
<     Ufe,  and  occaiioning  fo  many  feveral  Callings. 
i  Thingi  of  greateft  Neceffity  and  Ufe  were  foon  and; 
eafily  found  out;  but  Things lefs  Ufefu),  later;! 
and  dangerous  Things,  not  yet.     Here  of  divers. 
pjQticuUr  Inventb^s,  with  an  Exhortation  to  ex-* 
ercife  and  improve  our  Gifts. 
Body.    In  which  the  Thipgs  psM^ticularly  lemarked  up-.. 

on  are  the 
pErea  Pofture  282. 

{The  moft  convenient  for  a  Rational  Being.  > 

Manifeftly  intended,  as  appears  from  the  Structure 
of  fome  particular  Parts  mentioned  285. 
Nice  Structure  of  the  Parts  minidring  thereto, 
^equilibration  of  all  the  Parts  28$« 

»  Figiiro 


Ixi] 

Fiffure  and  Shape  of  MaB*!  Body  moS  agreeable  ts 

his  Blace  and  Bofinefs  2S7 
Stature  and  Size,  which  is  amch  the  faefi  ibrMan'ls 

State  288  . 

Strudare  of  the  I^arts,  which  are 

{Witbont  Botches  aad  Blunders. 
Of  due  Strengths 
Of  the  beil  Form. 
Moft  accui^tely  accommodated  td  their  proper  Of« 
iiccs,  . 
Lodgment  pf  th^  Parts,  as  th« 

(FiveSenfes  jso?/ 
Hand. 
Legs  and  Feet* 
Heari.  . 
Vifcera, 
Several  Bones  mi  Maftles*  4tc.  29S 
Coyering  of  all  with  thf  Skin. 
ProviHon  in  Man's  Body  to  . 

{Prcveijt  Evils  by  the 
r$kuatio|kof  tlMsByes,£ars,Tong«c;«idHand  vjm 
<  <jnArdafiir4edaIUa^pcci#llythepriacip|lPaits« 
(Doplication  of  fome  Parts. 
Cure  of  Evils  by  means  |>f 
I     T Proper  Enuin^ories  joi 
I     J  Difeafes  themfelves  making  Dlfchaigesof  Hungs 
I      I      more  dangerous  303 

I  I  Pain  givingWarnifrg>  and  exciiingrourEndeavoars. 
CConfent  of  the  Paris,  efFeaed  by  the  .Nen^*  a 
-Sample  whereof  is  given  in  the  Fifth  P«r, 
branched  to  the  i^ye.  Ear,  ^r. 
uPoli^sii»  /ociable  State.  F0r  the  Prefervattoh  ^d  Se- 
.    curity  of  which  the  Creator  hath  talceir  Care  by  Ym^ 

fie^y  of  M4A9S  7  - 
f  Faces  j<»8 

jVoiec*.  v^  ,      ^ 

{Hand^Writit^. .    " 
^airupfds.    Of  whteK  I  take  no  Notice,  tut  wh^rda 
they  difer  from  Man,  W». 

r  Prone  Pofture^  which  »  coniiderab!e  for 
^The.  Parts  mint^ring  to  it^  efpecially  the  Legs  aal 
Feet,  (ized  and  kiade  \\i  fome  for 
j^Strength  and  Aow  Motion  31$* 
Agility  and  Swifcnefs. 
Walking  and  Running, 
Walking  and  3winiming, 
Walking  and  Flying, 
Walking  a«d  Pigging. 

^f!ravtr& 


I 


( 


[xii] 

I  Trtverfing  the  Pkid».    ^  ,    '   ; 

LTraverfing  Ice,  Mou&tainSi  Vi; 
Its  Ufefulncft  to 

(Gather  Food  317. 
Catch  Prey. 
Climb,  Leap,  and  Swim.  :  * 

Guard  themfelves. 
Carry  Burdens,  Till  the  Ground,  arid  other  Ufeg 
of  Men. 

^ Parts  differing  from  thofe  of  Men.  '] 

''Head,  wherein  I  coniider 

Its  Shape,  commonly  afreeabk  to  the  Aniimrs  Mo* 

tion  319. 
The  Brain,  which  i» 

JLefler  thanin  Man3i9.  ,   ' 

(  Placed  lower  than  the  CerebeUitm.  ] 

TheNid^itatiiigMembmne  jii.  * 

Carotid  Arteries,  and  Rete  Mirabile, 
Nates.  .    . 

Neck.  :    i 

C  Anfwering  the  Length  of  tke  Legt  312. 
I  Strengthened  by  the  Whitloadier. 
Stomach  324. 

}  Correfpon ding  to  the  fe vera!  Species. 
Suited  to  their  proper  Fo<mI,  whether  Fleih,  Gbtn,  i/r« 
H«art:  Its  i 

Ventricles  in  fome 
One  only  325. 
Two. 

Tltree,  as  fome  chinlc. 
I  Situation  nearer  themidft  of  the  Body,  than  in  Mtn« 
^  Want  of  the  Faflening  of  the  Pericardium  to  the  Mu 

^  Nervous  Kinds.  A  Sample  of  which  is  gif  en  in  the  dif«- 
ferent  Correfpondence  between  the  Head  and  Heart  ol 
Man  and  Beaft,  by  the  means  of  the  Nerves  329. 
J5/W/.     Concerning  which  I  take  a  View  of  then* 
-r-Body  and  Motion ;  where  I  oonfider 
f~Thc  Parts  concerned  in  their  Motion  333. 

i^The  Shape  of  the  Body,  made  exaaiy  for  fwim-* 
ming  in,  and  p^og  ttirougli  (ke  Air. 
Feathers,  wMch  are 

{Mod exactly  made  for  Lightaefs  and^Sttength. 
All  well  placed  in  every  Part,  for  the  Covering 
and  Motion  of  thfe  Body. 
Preened  and  dreifed  334. 
Wings,  which  are 
Made  of  the  very  beft  Materials,  wz.  of  tenes^ 
%  light 


^Ve 


t  »ii  J 

ligbtandftroag;  yoittts  txsL^ly  opetinp  (hot- 
ting, amd  moFing,  ai  the  Qccaflons  of  Flight 
require ;  and  the  Peroral  MufcUs^  of  the  great* 
efi  Strensth  of  any  in  the  whole  Body. 
Placed  in  the  niceft  Point  6/  the  Body  of  eTcrjr 
SpecieSy  according  to  the  Occafions  of  Flight 
Swiaming»  or  Diving. 
Tail>  which  is  well  made,  and  placed  to  keep  the 
Body  fleady^  and  aflift  in  its  Afccnts  and  I>e«> 
fcents  ^37, 
».L^i  and  Feet,  which  are  made  light  ^  Flight, 
and  incpmparaUy  accoutered  for  their  'prajpcr 
Occafions  of 

wimming  338« 
Walking, 
Catching  Prey. 
Roofting. 
Hanging. 

Wadxng  and  Se;archin|  the  Waters. 
Lifking  them  upon  their  Wings. 
Motion  itfelf 

C  Performed  by  tht  niceft  Laws  of  Mechanicka. 
(  Aafwering  every  Purpofe  and  Occaiaon. 
^  Other  Parts  of  the  Body,  nn%.  the 

Head  remarkable  for  the  commodious 
Shape  of  itfelf  341. 
Forms  of  the  Bill. 
Site  of  the  Eye  and  Ear. 
Pofition  of  the  3rain. 
Strudure  of  the 
Larynx. 
Tongue. 
Inner  Ear. 
Provifion  by  Nerves  In  the  Bill  for  tailing  and 
difiingoifliing  Food  344. 
Stomachs,  one  to 
C  Macerate  and  prepare  34f;v 
(  Grind  ^nd  digeft. 
Lungs  incomparably  made  for 
\  Refpiration  346. 
I  Making  the  Body  buoyant, 
^^eck,  which  is  made 
C  In  due  Proportion  to  the  Legs. 
<  To  fearsh  m  the  Waters,  and 
i^To  couQterpoire  the  Body  in  Flight. 
LStaite.    Of  which  f  take  Notice  of  three  Things,  5[;;x. 
their 

MIgra* 


( 


[3civ3 


^Migration  remarbibte  for 
r  The  Knowledge  Birds  have  of 
J   CTheir  Times  of  Paiftgt  348. 
I   (  The  Places  propel  for  them. 
(^  Their  Accommodation  for  long  Flights  hf  long  of 
elfe  ftrong  Wings. 
I  Incubation,,  which  is  confiderable  for 
(  ^  The  Egg,  and  its  Parts  351. 

AQ  itfelf ;  that  thefe  Creatures  flibuld  betUce  them- 
felves  to  ity  know  this  to  be  the  Way  to  prodnosf 
their  Younfi:,and  with  Delight  and  Patience  fit  fuch 
a  due  Number  of  Days. 
The  Neglea  of  it  in  any,  as  the  Offrich',  and  the 
wonderful  Proviiion  for  theYoung  in  that  Cafe  354^ 
wNidification.     Of  which  before, 

Jm/eas.    Which  although  a  defpifed  Tribe,  doth  in  fbme 
Refpe£^s  more  fet  forth  the  infinite  Power  and  Wifdom 
of  the  Creator,  than  the  larger  Animals. 
The  Things  in  this  Tribe  remarked  upon  are  their 
^Body  359, 

-Shaped,  not  fo  much  for  long  Flights,  as  for  their 

Food,  and  Condition  of  Life. 
Built  not  with  Bones,  but  with  what  ferves  bbth  for 

Bones  and  Covering  too. 
Eyes,  reticulated  to  fee  all  Ways  at  once  360; 
Antennae,  and  their  Ufe  361. 
Legs  and  Feet  made  for 

1  Creeping  363. 
Swimming  and  Walking. 
Hanging  00  fmooth  Surfaces* 
Leaping* 
Digging..  ^ 

Spinning  and  Weaving  Webs  and  Cafes. 
Wings,  which  are 


( 


.  Nicel)r  dillended  with  Bones  365. 
Some  incomparably  adorned  with  I 


an4 
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Some  incomparably  adorned  with  Feathers  and  ele** 

gant  Colours. 
Some  jointed  and  folded  up  in  their  Elytra^ 

diftended  again  at  Pleafure. 
In  Number  either 
C  Two,  with  Poifes. 
{  Four,  without  Poifes. 
^Surpiizing  Minutenefs  of  fome  of  thofe  AnimaU  them- 
felvcs,  especially  of  their  Parts,  which  are  aiinn- 
merous  and  various  as  in  other 'Animal  Bodies  367* 
State:   which  fets  forth  a  particular  Concurrence  of 
the  Divine  Providence,  in  the  wife  and  careful 
Proviiion  that  is  made  for  their 

Scca- 


fSecurity  againft  Winter,  by  their 
j  r  Sabfilliog  in  a  diiSerent,  v/««  their  Nympha  or  A«- 
I  1      rclia^State  369. 

\  <  Livin|^  in  Torphude,  without  any  Wafieof  Body  or 
j    I       Spirits  370. 
C  L  Laying  op  Frovifion  bejbre-hand. 
FreTervation  of  their  Species  by  their 

{Chulingpr-oper  Places,  tolay  op  their  Eggs  aadSpeimir 
lb  that  the 
f  Eggs  may  have  due  Incnbation  373.. 
(  YOong  fufficient  Pood. 
Care  and  Curioiity  in  repofiting  their  Eggs  in  neat  Oiv 
der»  and  with  the  proper  Part  upperoioft  3S2. 
.Ihcomparable  Artof  Nidificatton,  by  beingendowedwith 
f  Parts  proper  for,  and  agreeable  to  the  feveral  Waya 
<     Of  Nidification,  and  the  Materials  they  oie  in  it> 
^  Architedtonick  Sagacity  to  boHd  and  weave  theirCellt^ 
or  to  make  even  Nature  herfelf  their  handmaid  334* 
Riptiks.    Which  agreeing  with  other  Animals  in  fonie- 
thin£  or  other  before  treated  of»  I  confider  only  their 
JyfotioD,  which  is  very  remarkable, whether  we  confider  the 
fManncr  of  it,  at 
r  Vermicular  394. 
I  Sinuous. 
<  SnarMike. 
I  Caterpill*r-Iike. 
I  LMuItipedous. 
V Parts  mmifinng  to  it. 
-Poiibny  which  ierves  to 


C  Scourge  Man's  Wickedneia  398. 


Their  eafy  Capture  and  Maftery  of  their  Prey.r 
{  Their  Oi^eflion. 
Watery  Inhabtunts  confiderable  for  their 
.  ^Orcat  Variety  401. 
I  Prodigious  Multitudes. 

I  Vail  Bulkoffame«  andfurprisBingMinuteAefs  of  others  401 
/  Incomparable  Contrivance  and  Strudlure  of  their  Bodies. 
\  Supplies  of  Food. 
Refpiraiion* 

Adjuilment  of  their  Organs  of  Vifion  to  thdr  Element. 
v-Poife  and  Motion  of  the.  Body  every  Way  4.03. 
Infenfitive  Inhiibitants.     Among  which  having  mentioned 
Foflils  and  others,  I  infift  only  upon  Vegetabuh  A<>d  thAC 
in  a  curfory  Manner  upon  their 
Great  Variety  for  the  feveral  Ufes  of  the  World  404. 
Anatomy.  ' 

Leaves  407. 

Flowers,  and  their  admirable  Gaiety. 
Seed/ remadcable  for  its 

Genera* 


{Generation. 
Make. 
Containing  in  it  a  compleat  Plant  40S. 
Prefervatidn  and  Safety  in  the  Gems,  Fruit,  Earth,  me^ 
Sowing,  which  is  provided  for  by  Down,  Wings,  Springy 
Cafes  carried  about  by.Birds,  ibwn  by^the  Hu&andinan> 
r/c.  412* 
Growing  and  Standing :  Some  by 
f  Their  own  Strength  417. 

<  The  Help  of  others,  by  cla(ping  about»  or  hanging  upon 
t     them. 

^Remarkable  Ufe,  efpecially  of  fome  which  fecm  to  be  pro- 
vlded  for  the  Good  of 
C  All  Places  42a. 
\  Some  particular  Places,  to 
(  Heal  fome  Local  Diftempers* 
I  Supply  fome  Local  Wants, 
*  Pra^cal  Inferences  upon  the  Whole  are  theft  Six.    *uiz^ 
That  GOD'S  Works 

1.  Are  Great  and  Excellent  425. 

2.  Ought  to  be  enquired  into,  with  a  Commendation  of  foch 
as  do  fo  427. 

5.  Are  manifeft  to  all,  and  therefore  Atheifm  nnreafonable 
428. 

4.  Oaght  to  excite  Fear  and  Obedience  43 1« 
5«  Ought  to  excite  Thankfulnefs  432. 

6.  Should  move  us  to  pay  God  his  due  Homages  and  Wor- 
ihip,  particularl]^  that  of  the  Lord's  Day :  which  is  an  Appoint* 
ment 

{The  mbft  Antient  438* 
Wilely  contrived  ibr  Diipatch  of  Bufinefs,  and  to  previftit 
Carnali^. 
Whofe  proper  Bufinefs  is,  to  ceafe  from  Worldly,  and  to 
follow  Spiritual  Employments ;  the  Chief  of  which  is 
the  Publick  Worfliip  of  G  OD. 


SURVEY 

OF      THE 

Terraqueous    Globe. 
introduction. 

•v,^^v,^*^N  Pfc^L  cxi.  If.  thd  Pfalmift  affertsi 

•|-o^ocoo.^^    That  the  (a)  Works  of  the  Lord  are 

*  I    i    I  ^   great '^  fought  out  of  all  them  that  hav^ 

»-|-««ocooo-|-^    Pleafufe  therein.     This  is  true  of  all 

jjj(^^;<fev«v*i^^  Go(r$  fVorks^  particularly  of  his  ff^orks 

af  Creation;    Which,    \irhen  fought 

eut^  or,  as  the  Hebrew  Wordf^^  fignifieth,  when 

btedfully  and  deeply  pried  into,  foHcitouf^  obferved 


(a)  it  is  ndt  ijniikeiy  that  the  pfalmift  fliigKt  mean,  atlealt 
have  an  Eye  to,  theiForks  of  the  Creation  in  this  Text,  the  Word 
r^tyyO  being  the  fame  that  in  P/aU  xix.  i.  is  tranllated  God*s 
Hvndj-'u^erkf  which  i9>  manifcftly  applied  td  the  Works  of  Cre^^ 
tit  ion,  and  proper  ^y  fignifieth  Fa^umi  Opus^  Opijicium,  front 
i^Wy  Fecit^  Paraifiti  Apta^iti  And,  ikith  Kircher,  SignifictU 
takm  affeStonem,  qua  aliquid  exiftit  <vel  realiter,  W  ornate^  vel 
uf  lion  Jit  in  priftino  ftatu  quhfuiti     Concord,  p.  2.  col.  931. 

(b)  tD*\'n  ^afi'vity  perquifivit^  fcifcitaius  ffi,  Baxtor.  ia 
Vbrb.  Utfimul  importat  tuiram^  13  Jolicitudinm.  Conrad.  Kirchi^ 
ib.  p.  I.  coL  XI744 

B  4ni 
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dnd  enquired  out^  especially  When  dearly  difcovcitd' 
tio  us ;  in  thh  Cafe,  I  fay,  we  find  thofe  Works  of 
God  abundantly  to  defervc  the  Pfalmift's  Charafter 
cf  being  Gr^^ and  Noble-,  inafmtich,  as  they  are 
made  with  the  moft  exquifite  Art,  {c).  contrived' with 
the  utmoft  Sagacity,  and  ordered  with  plain  wife 
Defign,andminiftringtoadmirable  Ends..  For  which 
reafon  St.  Paul  might  well  affirm  of  thofe  Utniyid^A 
of  God  {d)r  That  the  invifibh  things  of  God^  evetr 
his  etel^ml  Power  and  Godheady  areunderfiood  by  thent. 
And  indeed  they  are  the  moft  eafy,  and  intelligible 
Demonftrations  of  the  Being  arid  Attrihutes  of  (<3ody 
(e)  efpecially  to  fnch  as  are  unacquainted  with  the 


fcj  ^od Ji  omnes-  mundl  partes  ita  conftituta  funt^  ut  neque  ad^ 
ttfum  meliores  potnertnt  effe^  neque  ad  ffeciem  puicbrtprfs  ;  *videa^^ 
mus  utrum  ea  fortuita  ,Jinty  an  eo  ftatUy  quo  coharere  fiullo  modo' 
potuerinf^  nijifenfu  moderante  di'vindque  pro<vidmtid.-  Si  ergo  me' 
liorafunt  ea  qtue  liatur&y  q^tuia  ilta^  qua  Arte  perfe^afantt  nee 
Ars  efficit  quid  fine  ratione^  ne  Natura  quidem  rationis  expers  efl^ 
habendu,  ^i  igrtter  eonvenitf  Jignumf  aut  tabulam  piilam  cmn^ 
ddfpexerisj  Jcire  adhihitatn  ejfe  ertem  ;  cumque  procul  cuffum  naiJ.i' 
gii  *t>idefisy  nan  duSita^e,  quin  id  ratione  atqtie  afrte  moveatur :  ■ 
dut  cum  Solariumy  l^c,  Mundum  auiem,  q[ta.  &f  has  ipfas  artes^ 
IS  earttm  ariificex^  i^  euiiSa  cdmpU^atur^  confiUi  IS  rationit  ejfft 
expertem  ptttare  ?  ^od  Ji  in  Scythiam,  aut  in  ^ritanniam,  Sph^t* 
ram  aliquis  tulerit  hanc,  quam  nuper  familtarii  ncfter  effecit  Pofi^ 
dbniusy  cnjus  ftngula  eon^erfiones  idem  efficiunt  in  Sohy  iSc^ 
qitod  efficitur  in  ccelo  fingulis  diebus  IS  noSiibus  ;  quis  fTt^  ilia  b^" 
Barie  dubitety  quin  ea  Sphtera^  fit  perfeQa  Ratione?  Hi  aut  em' 
dubitant  de  Mundo^  ex  quo  IS  oriuntur^  fcf  fiunt  omma,  cafiine 
ipfifit^ffMusy  —  an  Ratione^  an  Mente  divind  ?  Et  Archimedemt 
arbitrantur plus  ^valuijfe  in  imitandis  Sphara  contverfionihusy  quam 
Naturamin  ejfficiendis,  prafirtim  cum  multis  partrbus  Jint  ilia  per-- , 
feSla^  quam  bac  fimulatoj  fiilertiusy  ^c.     Cic.  dc  Nat.   lib.  ii. 

«^P-  34»  35- 

■  fdj  And  a  little  before  he  faith  of  Nature  itfclf,.  Omne  er*^ 
go  regit  *Naturam  ipfe  [Deus]  Wr. 

(e)  Mundus  codejc  eft  Dei 9  in  quo  jugitir  hgtre  debemur. 
Bernard.  Serni, 

ArbitrorUuHam  geHtemy  neque .Hominum  fitcietatem^  apud quos 
vUa  Decrsim  eft  religi^y  tpudquam  habere  fincrrs  Eleufiniis  aut  Samo* 
thraciis  fimiU  :  Ea  tamen  obfcure  doeent  qua  profitentur  :  Natura 
*vero  opera  in  omnibus  antmantib'us  fimt  per/picua.  Galen,  dc  Uf«* 
Iart#,lib.  xvii.  Cap.  i, 

SubtU- 


Subtilties  oiFReafoning  and. Argumentation ;  as  the 
grcatcft  Part  of  Mankind  are. 

It  may  not  therefore  be  unfuitable  to.  theNature 
and  Defign  of  Leftiires  (f)  founded  by  one  of  the 
greateft  Virtuofo's  ,  of  the  laft  Age,  and  inftituted 
too  on  purpofe  for  the  Proof  of  the  Chriftian  Reli- 
gion againft  Atheifts,  and  other  Infidels,  to  improve 
this  Occafion  in  the  Demonftration  of  the  Being  and 
jittrtbuus  of  an  infinitely  wife  and  powerful  Creator, 
from  a  Ctirfory  Survey  of  the  Works  x^i  Creation^  of 
(as  often  called)  of  Nature.  ,  .    ■ 

Which  Works  belong  either  to  out  terraqueous 
Globe ^  or  the  Heavens. 

I  fhall  begin  with  our  own  Globey  Toeing  neareft; 
and  falling  liioft  under  our  Senfes.   Which  being  a 
Subjeft  very  various  and  copious,  for  the  more  me- 
thodical and  orderly  proceeding  upon  it,  I  fhall  di« 
■  ftribute  the  Works  therein  : 

L  Into  fuch  asare  not  properly  Parts,  but  Afpen^^ 
2ages  or  Out'Worh  oi  l\it  Globt. 
:    IL  The  G/<9^(?  itfelf. 


ff}  fbtUftphia  tjt  Catechijmui  odFidHk.    Gyril,  i*  contra 
JnL  -     • 
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BOOK       I. 

Of  the  Out-Worh  of  the  Terraqueous 
Globe 'y  the  Atmofpbere^  Lights  and 
Gravity, 

C  H  A  P.    r. 

Of  the  Atmofphere  in  General. 

?•§•  H  E  Atmofphere,  or  Mafs  of  Air,  Va^ 

J  i    pours,  and  Clouds,   which  furround^r 

J     ^    T  our  Globe,  will  appear  to  be  a  Matter 

'$*«o«,<ijKmNH|»  of  Defign,  and  the  infinhely  wifeCrea^ 

tor's  Work,  if  we  confidcr  its  JV»/«rif 

zvi^Make(a)^  and  its  Ufe  to  the  World  (b). 

1.  Its  Nature  and  Make,  a  Mafs  of  Air,  of  fub* 
tile  penetrating  Matter,  fit  to  pervade  other  Bodies, 
to  penetrate  into  theinmoftReceflcs  of  Nature,  to 
excite,  animate,  andfpiritualize;  and,  in  fhort,  to 
be  the  very  Soul  of  this  lower  World.  A  Thing 
confequently, 

2.  Of  greateft  Ufe  ta  the  World,  ufefulto  the 
Life,  the  Health,  the  Comfort,  the  Pleafure,  and 
Bufinefs  of  the  whole  Globe.    It  is  the  Air  the 

(a)  Mmudipars  eft  Aer^  i^  quidun  necejjfaria :  Wc  eji  tnim 
fW  calum  Urramque  conne^ity^c.  Senec.  Nat.  Q»f.  lib.  u.  c.  4. 

(b)  Ipfi  Atr  mbifcum  fuUttf  mbifctm  audita  mbifcum  final ; 
nihil  emm  nrum  fine  eo  fieri  poufi^  i^c.  Cic.  dc  Nat.  Deor. 
Bb.ii,  cap.  33. 

whole 
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-whole  Animal  World  breathetb,  and  liveth  by;  not 
only  the  Animals  inhabiting  the  Earth  [jc)  and 

Air, 


(c)  As  the  Air  is  of  abfolute  Neceffity  to  Animal  Life,  fo 
it  is  neceiTary  that  it  fliould  be  of  a  due  Temperament  or 
Confidence  ;  not  foul,  by  reafon  chat  fuffbcateth  ^  nor  too  rare 
and  thin,  becaufethat  fufficeth  not  :  with  examples  of  each  of 
jRrhich  I  (hall  a  little  entertain  the  Reader.  In  one  of  Mr. 
Hawkjbe^^  Comprefling  Engines,  I  clofcly  fhut  up  a  BparrwtSt 
without  forcing  any  Air  in  ;  and  in  lefs  than  an  Hour  the  Bird 
began  to  pant,  and  be  concerned ;  and  in  le^s  than  an'Hour  and 
half  to  be  iick,  vomit,  and  more  out  of  Breath  ;  and  in  two 
Hours  time  was  nearly  expiring. 

Another  I  put  in  and  comprefTed  the  Air,  but  the  Eneice 
leaking,  I  frequently  renewed  the  Cpmpreflure ;  by  which 
Means,  (although  the  Bird  panted  a  little  after  the  firft  Hour) 
yet  after  fuch  frequent  ComprefTures,  and  Immifiion  of  fre(h 
Air,  it  was, very  little  concerned,  and  takenoac  feemingly  un- 
hurt after  three  Hours. 

After  this  I  made  two  other  Experiments  in  comprefled  Air, 
^ith  the  Weight  of  two  Atmofpkeres  injected,  the  Engine  hold- 
ing tight  and  well ;  the  one  with  the  Great  Titmouje,  the  other 
ivith  a  Sparrtnu,  For  near  an  Hour  they  feemed  but  little 
.concerned  ;  but  after  that  grew  fainter,  and  in  two  Hours  time 
iick,  and  in  three  Hours  time  died.  Another  thing  I  took  No- 
tice of,  was,  that  when  the  Birds  were  lick,  and  very  xeMefs^ 
I  fancied  they  were  fomewhat  relieved  for  a  fliort  Space,  with 
the  Motion  of  the  Air,  caufed  by  their  fluttering  and  ihaking 
their  Wings,  (a  Thing  worth  trying  in  the  DMng-BelL)  I 
jQiall  leave  the  ingenious  Reader  to  judge  what  the  Cajafe  was 
of  both  the  Birds  living  longer  in  comprefTed,  than  un^coni* 
preifed  Air;  whether  a  lefs  Quantity  of  Air  was  not  fooner 
fouled  and  rendered  unfit  for  Refpiration  than  a  greater. 

From  thefe  Experiments  two  Things  are  manifeft^d ;  one  is, 
that  Air,  in  fome  meafure  compreOed,  or  rather  heavy,  is  ne« 
cefTary  to  Animal  Life :  Of  whioh  by  9l)d  ))ye.  The  other,  that 
frefh  Air  is  alfo  necefTary  ;  for  pentrup  Air,  when  overcharged 
with  the  Vapours  eraitiied  out^  of  the  Animal's  Body,  becomes 
unfit  for  Refpiration;  For  which  Reafon,  in  the  Diving-Bell, 
after  fome  time  of  ilay  under  Water,  they  are  forced  to  come 
up  and  take  in  freih  Air,  or  by  fpme  fuch  Means  recruit  it^ 
But  the  famous  Otrn^Um  D re^ijJ  cotitrived  not  only  a  Veffel  to 
be  rowed  under  Water,  but  alfo  a  Liquor  to  be  carried  in  that 
Veifel,  that  would  fupply  the  Want  of  Frelh  Air.  The  Veflel 
jvas  made  for  King  JaMes  L  It  carried  twelve  Rowers,  bciides 
ihe  Paflengers.  jt  was  tried  in  the  Riyer  of  Thames ;  and  one 
ifif  ^e  ^erfoajs  (baj;  y^as  in  tbat  fubm^rine  Navigation  was  then 
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9live«  and  told  it  one,  who  ^^elated  the  Matter  to  our  famevu 
Ji'ounder,  the  Honourable  and  moft  Ingenious  Mr.  Boyle.  As 
to  the  Liquor,  Mr.  Boylf  feith,  he  dilcovered  by  a  Doftor  of 
Phy  fick,  who  married  DrebeWs  Daughter,  that  it  was  ufcd  froni 
time  to  time,  when  the  Air,  in  the  fubmarine  Boat,  was  clog- 
ged by  the  Breath  of  the  Company,  and  thereby  made  unfit  for 
iRefpiration ;  at.  which  time,  by  unftopping  a  VefTel  fall  oF 
this  Liquor,  he  could  i^eedily  reftore  to  the  troubled  Air  fuck 
B  Proportion  of  vital  Parts,  as  would,  make  it  again  for  a  good 
while  fit  for  Refpiration.  The  Secret  of  this  Liquor  Dthrelk 
would  never  difclofe  to  above  one  Perfon,  wHo  himfelf  alTured 
Mr.  Boyle  what  it  was.  Fide  Boyle'i  Exp.  Phyf.  Mech.  of  tbi 
spring  of  the  Air^  Exp*  41.  in  the  Digreffion.  This  Story  I  have 
related  from  Mr.  Boyle.  But  at  the  fame  time  much  queftion, 
whether  the  Virtues  of  the  Liquor  were  fo  effedual  as  reported. 

And  as  too  grofs,  fo  too  rare  an  Air  is  unfit  for  Refpiration^ 
Not  to  mention  the  forced  Rarefaftions  made  by  the  Air-Pump^ 
In  the  following  Note ;  it  is  found,  that  even  the  extraordinary 
natural  RarefaiSions,  upon  the  Tops  of  very  high  Hills,  much 
^iFedl  Refpiration.  An'  Ecclefiaftical  Perfon,  who  had  vifited 
the  high  Mountains  of  Armenia ,  (on  which  fome  fancy  the  Ark 
rcfted)  told  Mr.  Boyle^  that  whilft  he  was  on  the  upper  Part  of 
them,  he  was  forced  to  fetch  his  Breath  ofcener  than  he  wa^ 
wont.  And  taking  Notice  of  it  when  he  came  down,  the  People 
fold  him,  that  it  was  what  happened  to  them  when  they  were 
fo  high  above  the  Plane,  and  that  it  was  a  common  Obferva*- 
|ioa  among  them.  The  like  Obfervation  the  (ame  Ecclefiafticl^ 
made  upon  the  Top  of  a  Mountain  in  the  Ce^venms^  So  a 
learned  TraveUer,  and  curious  Perfon,  on  one  of  the  higheft 
Ridges  of  the  Pyr^^w,  called  PicdeMidi^  found  the  Ai«*  not  fo 
fit  for  Refpiration,  as  the  common  Air,  but  he  and  his  Com- 
pany were  fain  to  breathe  ihorter  and  oftenei  than  in  the  lower 
Air.  Fide  PhiL  Tranfad,  N^  6^.  or  Lonjulhorf^s  Airidgment^ 
^ol.  ii.  p.  zzSn 

Such  another  Relation  the  kamed  Jofeph  A<ofta  giyes  of  him- 
felf, and  his  Company,  that,  when  they  pafied  the  high  Moun* 
fains  of  Peruy  which  they  call  Periacaca^  (to  which  he  faith, 
the  Alps  themfel<ve5  feemed  to  them  hut  as  ordinary  Houfes,  in  regard 
tf  high  Towers,  J  he^  and  bis  Companions^  'twere  furprized  tvitb 
fucb  epftreme  Paiigs  of  Straining  and  Fomitingf  {not  imtbout  eafi^ 
ing  up  of  Blood  1 00) f  and  luitb  fo  fviolent  a  Diftempery  that  he, 
toncludes  be  Jhould  undoubtedly  banje  died ;  hut  that  this  lafied  not 
'  eibove  three  or  four  tiours,  before  tbey  came  into  a  more  convenient 
4ind  natural  Temperature  of  the  Air,  All  which,  he  concludes ^^ 
proceeded  from  the  too  great  Subtil ty  aind  Delicacy  of  the  Air^ 
^hich  is  not  proportionable  to  human  Refpiration,  which  re- 
guires  a  more  grofs  and  temperate  Air.    Fide  Boyle,  uhifmpra* 

Thus  it  appears,  that  an  Air  too  Subtile,  Rare,  and  Light, 
18  unfit  for  Refpiration  :  But  the  Caufe  is  not  the  Subtilty,  or 
ipo  i^reac  Delicacy,  as  Mr.  Beyle  thinks^  but  the  too  gi^eat 
;     .-      4  Lightneft 


Chap,!.  Atmqfphere:    -  y 

Air  (d)^  but  thofe  of  the  waters  (e)  \w.  Without  it  • 
moA  Animals  live  fcarce  half  a  minute  (f)  ^  ar\d 

otfecrs^ 


Lightnefs  thereof,  which  renders  it  unable  to  be  a  Counter- 
balance, or  an  Antagonift  to  the  Heart,  and  all  the  Mufcles 
jniniftring  to  Rejpiration^  and  the  DiaftoU  of  the  Heart,  Of 
which  fee  Book  IV.  Chap,  v«.  Note  a. 

And  as  o«r  Inability  to  live  in  too  rare  and  light  afl*Air,  may 
^ifcourage  thofe  vain  Attempts  of  Flying,  and  Whimfies  of 
|>affing  to  the  Moon,  ISc,  fo  our  being  able  to  bear  an  heavier 
State  of  the  Air  is  an  excellent  Provifion  for  Mens  Occaiiona 
in  Mines^  and  other  great  Depths  of  the  Earth  ;  and  thofe 
other  greater  Prclfures  made  upon  the  Air,  in  the  Diving-bell^ 
when  we  defccnd  into  great  Depths  of  the  Waters. 

(d)  That  the  Inhabitants  of  the  Air  (Birds  and  Infef^s,) 
«eed  the  Air  as  well  as  Man,  and  other  Animals,  is  manifeil 
from  their  fpeedy  dying  in  too  feculent,  or  too  much  rarified 
Air ;  of  which  fee  the  preceding  and  following  Notey.  But  yet 
Birdsr  and  Infedls  (fome  Birds  at  kaft)  <:an  live  in  a  rarer  Air 
than  Man.   Thus  Eagles,  Kites,  Herons,  and  divers  other  Birds,- 

•  that  delight  in  high  Flights,  are  not  affeded  with  the  Rarity  of 
the  Medium,  as  thofe  Perfons  were  in  the  preceding  Note.  So 
Iniedts  bear  the  Air-Pump  long,  as  in  th«  following  Note  f. 

(e)  Creatures  inhabiting  the  Waters  need  the  Air,  as  well  as 
other  Animals,  yea,  and  frelh  Air  too.  The  Hydrocantbari  of 
air  Sorts,  the  Nympke  oi  Gnats ^  and  many  other  Water-Infcfts, 
have  a  Angular  Faculty  and  an  admirable  Apparatus,  to  rai{^ 
their  Back^parts  to  the  Top  of  the  Waters,  and  take  in  freih 
Air.  It  is  pretty  to  fee,  for  Inftance,  the  Hydrocanthari  come 
and  thrufl  their  Tails  out  of  the  Water,  and  take  in  a  Bubble 
of  Air,  at  the  Tip  of  their  Vagina  and  Tails,  and  then  nimbly 
carry  it  down  with  them  into  the  Waters  5  and,  when  that  is 
ipent,  or  fouled,  to  afcend  again  and  recruit  it. 

So  Fifhes  alfo  are  well  known  to  ufe  Refpiration,  by  pafT- 
ing  the  Water  through  their  Mouths  and  Gills«  But  Carps  will 
live  out  of  the  Water^  only  in  the  Air,  as  is  manifeft  by  the 
Experiment  of  their  Way  of  Fatting  them  in  HoUand^  and 
which  hath  been  pradifed  here  in  England^  vix.  they  hang 
them  up  in  a  Cellar,  or  fome  cool  Place,  in  wet  Mofs  in  a  fmall 
Net,  with  their  Heads  out,  and  feed  them  with  white  Bread 
foaked  in  Milk,  for  many  Days.  This  was  told  me  by  a  Per- 
fon  very  curious,  and  of  great  Honour  and  Eminence,  .whofe 
Word,  (if  I  had  leave  to  name  him)  no  body  would  queftion  : 
And  it  being  an  Inftance  of  the  Refpiration  of  Fiihcs  very  An- 
gular, and  A>mewhat  out  of  the  way,  I  have,  for  the.  Reader*s 
Piverfion,  taken  notice  of  it. 

(//  By  Experiments  I  made  myfelf  in  the  Air-Pump,  hi 
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pthers,  that  are  the  mod  accuftomed  tothcWant  of 
jt,  live  not  without  it  many  Days. 

And  not  only  Animals  themfcl ves  but  even  Tree$ 

^nd  Plants^  and  the  whole  vegetable  Kace,  owe 

fheir  Vegetation  and  Life  to  this  ufcful  Element  •, 

^s  will  appear  when  I  cpmp  to  fpeak  of  theip,  and 


September  and  Qffoier,  1704,  I  pbferved  that  Animals  whoft 
.  Hearts  have  two  FentricUs^  apd  po  Forcmtn  ovale y  as  Birds^ 
pogs,  Cats,  Racsy  Mice,  6fr.  die  in  lefs  tbap  half  a  Minute,  - 
counting  f|rom  the  very  fifil  Exfuiflion  ;  efpeciaUy  in  a  fma)! 
{^cceivcr^ 

A  Mole  (which  I  fufpeAed  |night  hayp  t>orpe  more  than 
pther  Qh^'^^P'^^^)  ^^^^  i°  ^"^  Minute  (withopt  Recovery)  in 
a  large  Receiver ;  and  doubtlefs  would  hardly  b^ve  furvivea 
lialf  a  Minute  in  afmall  Receivf^r,  A  ^at  (although  wounded^ 
fuHained  the  Pump  t^o  Minutes^  ^and  reviyed  upon  the  Re- 
^dmiffipn  of  th^.Air.  After  that^  he  remain(?d  four  Minutes 
^nd  a  half,  and  revived.  Lafily,  after  he  had  been  five  Mi^ 
^utes,  he  continued  gafping  for  9 Time,  and  after  twenty  Mi- 
nutes I  re^admitted  the  Air>  but  the  Bat  ni^ver  revived. 

As  for  Infers :  W^fps^  Bfes^  Born^is^  Grajhopperu  and  Lady* 
(^o<wj^  feemed  dead  in  Appearance  in  two  Minutes*  but  reviv- 
ed in  iffic  open  Air  in  (wo  pr  three  Hours  (imf,  notwithlland* 
jng  thpy  had  been  /«  va^uo  twenty- four  Hours. 

The  Ear-wigj,  the  great  S/aphylinus,  the  great  black  Iow(y 
Beetle^  and  fome  other  Infeds,  would  JTeem  unconcerned  at  the 
Vacuum  a  good  while^  and  lie  as  dead  ;  but  revive  in  the  Air, 
althoug}^  fofnp  h§d  lain  (ixt^en  (lours  in  t^e  ^^ha^ftcd  Re* 
jpeiver, 

Sftath  bc^r  the  ^ir-Puipp  prodigipufly,  cfpcpially  thofe  in 
Shells ;  two  of  whjch  lay  above  twenty-four  Hours,  and  feemed 
not  muc}i  afFedled.  The  fame  Snails  I  left  in  twenty-eight 
Hours  mori?  after  4  f^cond  ExhaufliQPi  w(id  found  one  of  thci^f^ 
guite  dead,  but  jhe  other  revived. 

Frpgs  and  Toadj  bear  the  Pump  lopg,  ^fpecially  the  former. 
A  large  Toad,  fp)ind  in  the  Houfe,  died  irrecoverably  in  lefs 
fhan  fix  ^ours.  Another  Toad  ^nd  Frpg  I  put  in  together, 
and  the  Toad  ^as  feemingly  dead  in  two  Hours,  but  thp 
jFrog  ju(l  aliye^  ^fter  they  nad  remained  t)ier^  eleven  Hours, 
pnd  feemingly  dead,  the  Frog  recovered  in  ^e  open  Air,  onl^ 
weak,  but  the  Toad  was  quite  dead.  The  fame  Frog  being 
put  in  again  for  twenty-feven  Hours,  then  quite  died. 

The.  Animalcules  in  Pepper-water  remained  in*vacM  twent]^-< 
four  Hours.  And  after  they  had  been  expofed  a  Day  Or  tv^q 
|p  t|)e  open  ^r.  I  found  fome  of  them  deadj  foine  s^live* 

^.  ,..  ,.. .     .......     ...       .  ..^ 
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is  ttianifeft  from  their  Glory  and  Verdure  in  a  free 
^ir,  and  there  becoming  Pale  and  Sickly,  and  Lan- 
guifhing  and  Dying,  when  by  any  means  e;ccludcd 
from  it  (^). 

Thus  ufeful,  thus  neceflary,  is  the  Air  to  the  Life 
of  the  animated  Creatures  5  and  no  Icfs  is  it  to  the 
potion  and  Conveyance  of  many  of  them.  All 
the  winged  Tribes  owe  their  Plight  and  Buoyan- 
cy fi^  to  it,  as  (hall  be  (hewn  in  proper  Place : 
And  even  the  watry  Inhabitants  themfelvcs  cannot 
afcend  and  defcepd  into  their  Element,  well  with- 
out it  (i). 

But 


(g)  That  the  Air  fs  the  principal  C^ufe  of  the  Vegctatioa 
of  Fhnts,  BoreJIi  proves,  in  his  excellent  Book  Z)^Afo/.  Jnimcd. 
Vol.  ii.  Prop.  181,  And,  in  the  next  Propofition,  he  afliireth^ 
Jn  Plantis  quoque  peragi  Aeris  re/pirationem  quand^m  impfrfeBam» 
i  qua  earum  'vita  pendet^  y  confervatHr,  But  of  this  mor^, 
Vhen  I  come  to  furvey  Vegetables. 

Some  Letfuce  Seed  being /own  upon  fom$  Earth  in  the  open  Air^ 
cndfome  of  the  fame  Seed,  at  the  fame  Time,  upon  other  Earth 
in  a  Glc^fs  Receiver  of  the  Pneumatic  Engine,  afterwards  exhauft" 
fd  of  Air  :  The  Seed  expo/ed  to  the  Air,  nvoj  grown  up  an  Inch  and 
half  high  within  Eight  Days  ;  but  that  in  the  exhaufed  Recei*ver 
not  at  all.  And  Air  being  again  admitted  into  the  fame  emptied 
Receiver,  to  fee  whether  any  of  the  Seed  would  then  come  up,  it 
was  found,  that  in  the  Space  of  one  Week  it  was  grown  up  to  thi 
Height  of  two  or  three  Inches.  Vide  Phil.  Tranfaft.  N**  23, 
Lovvth.  Abridg.  vol.  ii.  p.  206. 

fbj  In  volucribus  pulmones  perforati  aerem  infpiratum  in  totam 
wentris  cavitatem  admittunt.  Hujus  ratio,  ut  propter  corporis 
truncum  Acre  repletum  y  quafi  extenfum,  ipfa  magis  volatilia 
evadant,  faciliu/que  ah  aere  externo,  propter  intimi  penum,  fuf 
fententur.  Equidem  pifces,  quo  Uvius  in  aquis  natent,  in  Abdo» 
mine  vejiias  Aere  inflatas  geftant :  Par  iter  y  volucres,  propter 
corporis  truncum  Aere  impletum  y  quafi  infiatum,  nudo  Aeri  in* 
fumbentes,  minus  gravantur,  proindeque  leviiis  y  expeditius  t/o* 
'  tant.    Willis  de  Anim.  Brat.  p.  i*  cap.  3. 

CiJ  Fijhes,  by  Reafon  of  the  Bladder  of  Air  within  them,  can 
fuftain,  or  keep  themfelves  in  any  Depth  of  Water  :  For  the  Air  tu 
that  Bladder  being  more  or  le/s  comprejfed,  accordingjo  the  Depth 
'  the  Fijh  fwims  at,  takes  up  more  or  left  Space ;  and  confequently , 
fhe  Body  of  the  Fijh,part  ofvuhofe  Bulk  this  Bladder  is,  is  greater 
or  left  acceding  to  the  fevtral  Depths^  and  yet  retains  the  fame 
''     -^  Wagbt. 
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But  it  would  be  tedious  to  defcend  too  far  into 
Particulars,  to  reckon  up  the  many  Benefits  of  thi« 
lioble  Appendage  of  our  Globe  in  many  ufeful  En- 
gines (i) ;  in  many  of  the  JFunSions  and  Opera- 
tions 


Weight.  Noav  the  Ruk  de  iniidentihus  humido  /V, .  That  a  Bodj 
that  is  befi<i;ier  than  fo  much  Watery  as  is  equal  in  ^antity  to  the 
Bulk  ofity  mjiU*Jittk  ;  a  Body  that  is  lighter  nvill  /tjoim;  a  Body 
rf  equal  Weight  ivill  rtji  in  any  Part  of  the  Water.  By  this 
RuUy  if  theFiJhy  in  the  middle  Region  of  the  Water ,  he  of  equal 
Weight  to  the  Watery  that  is,  commenf urate  to  the  Bulk  ofity  the 
Fijh^llreji  there y  ^without  any  Tendency  ufnuards  or  dofwwwards  ; 
And  if  the  Fijh  he  deeper  in  the  Watery  the  Bulk  of  the  Fijh  be^ 
foming  left  hy  the  ComfreJJion  of  the  Bladdery  and  yet  retaining  the 
fame  Weighty  it  ivill  fnk,  and  reft  at  the  Bottom,  And  on  the 
other  Sidey  if  the  Fijh  he  higher  than  the  middle  Regiony  the  Air 
4i letting  itfelfy  and  the  Bulk  of  the  Fijh  confequently  increajingy  hut 
'  not  the  Weighty  th^  Fijh  <wiU  rife  ufn^ardfy  and  reft  at  the  Top  of 
the  Water ^  Perhaps,  the  Fijhy  hy  fome  A3iony  can  emit  Air  9ut 
cf  its  Bladder  ^—'y  andy  ivhen  not  enough y  take  in  Airy  —  and 
then  it  ivill  not  he  fwondered,  that  there  Jhould  he  airways  a  fi$ 
Proportion  of  Air  in  all  Fijh  est  o  fer^ue  their  Ujey  &c.  Then  fol» 
lows  a  Method  of  Mr.  Belle's  to  experiment  the  Truth  of 
this.     After  which,  in   Mr.  Loijothorp^s  Abridgment,  follow 

Mr.  Ray^s  Obfervations.     /  think  that hath  hit  upon  the 

true  Uje  of  the  Snxjimming' Bladders  in  Fijhes.  For,  I.  //  heub 
bun  ohfer-vedy  that  if  the  Sijuimmixg-Bladder  of  any  Fijh  he  pricked 
cr  hrokeny  fuch  a  Fijh  finks  prefently  to  the  Bottom y  and  can  nei^ 
therfupport  or  raife  itfelf  up  in  the  Water.  %.  Flat  Fijhesy  at 
Soles y  Flaifiy  &c.  ivhichlie  al<ways  gro^uelling  at  the  Bottoniy  have 
no  Sivimming' Bladders  that'  ever  J  could  ftnd,  3.  In  moft  Fijhes 
there  is  a  manifeft  Channel  leading  from  the  Gullet  —  to  the  faid 
Bladdery  nahichy  without  Douhty  Jerves  fir  the  conveying  Air 
thereunto.  -^  In  the  Coat  of  this  Bladder  is  a  mufculous  Po<wer  to 
tontraSi  it  luhen  the  Fijh  lifts.  See  more  very  curious  Obferva- 
tions relating  to  this  Matter,  of  the  late  great  Mr.  Rayy  as  al- 
io of  the  curious  anonymous  Gentleman,  in  the  ingeniaus  Mr. 
Lowthorp^s  Abridgment  before  cited,  /.  84^.  from  Philofopb% 
Tranfa^.  N*  1 14,   115. 

(k)  Among  the  Engines  in  which  the  Air  is  ufefu],  Pumpj 
may  be  accounted  not  contemptible  ones,  and  divers  other 
'  Hydraulical  Engines,  which  ijeed  not  to  be  particularly  iniiiled 
on.  Inthefe  the  Water  was  imagined  to  rife  by  the  Power  of 
Suflion,  to  avoid  a  Vacuumy  and  fuch  unintelligible  Stuff;  but 
the  juftly  famous  Mr.  Boyle  was  the  firft  that  folved  thefe  Phae- 
nomena  by  the  weight  of  the  Atmofpherc,    His  ingenious  aiid 
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tioDs  of  Nature  {I)  in  the  Conveyaace  of  Sounds  \ 
and  a  thoufand  Things  hefides.  And  I  IhaJl  but 
j.uft  mention  the  admirable  Ufc  of  our  Atmofphere 
in  miniftring  to  the  enlightening  of  the  World,  by 
its  refkfting  the  Light  of  the  heavenly  Bodies  to  us 
{m)\  and  rcfrafting  the  Sun- beams  to  our  Eye,  be- 
fore ' 


curious  ObfcrvatioDs  and  Experiments  relating  hereto,  may  be 
fcen  in  his  little  Traft,  Of  the  Caufe  of  AttraSion  hy  SuStion^ 
and  divers  others  of  his  Tracts. 

(I)  It  would  be  endlefs  to  fpecify  the  Ufes  of  the  Air  in 
feature's  Operations  :  I  fhall  therefore,  for  a  Sample  only, 
name  its  great  Ufe  to  the  World  in  conferving  animated  Bo- 
dies, whether  endowed  with  animal  or  vegetative  Life,  and  its 
contrary  Quality  of  difTolving  oth^r  Bodies  ;  by  which  means 
many  Bodies  tha(  would  prove  Nuifances  to  the  World,  are 
put  out  of  the  Way,  by  being  reduced  into  their  firft  Principfei 
(as  we  fay)  and  fo  embodied  with  the  Earth  again.  Of  its 
faculty  as  a  Menftruum,  or  its  Power  to  diiTolve  Bodies,  I 
may  inftance  in  Chryftal  Glafles  ;  which,  with  long  keeping, 
cfpecially  if  not  ufed,  will  in  Time  be  reduced  to  a  Powder, 
as  I  have  feen.  So  divers  Minerals,  Earths,  Stones,  Foffil- 
Shells,  Wood,  l^c.  which  from  Ncah^s  Flood,  at  leaft  for 
many  Ages,  have  lain  under  Ground,  fo  fecure  from  Corrup- 
tion, that,  on  the  contrary,  they  have  been  thereby  made 
much  the  flronger,  have  in  the  open  Air  foon  mouldered  away  • 
Of  which  laft  Mr.  Boyle  gives  an  Inftance  (from  the  Dijfirta^ 
fio  de  admirandis  Hungar.  JquisJ  of  a  great  Oak,  like  a  huge 
Beam,  dug  out  of  a  Salt  Mine  in  Tranjyhama^  fo  hardy  that 
U  WiiQuld  not  eafly  be  wrought  upon  hy  Iron  Tools,  yet  being  ex" 
pofed  to  the  Air  out  of  (he  Mine,  it  became  fo  rotten,  that  in  four 
Days  it  <was  ea^  to  be  broken,  and  crumbled  bet^ween  one's  Fingers* 
JBoyle's  Sufpic.  about  fome  hidden  Qualities  in  the  Air,/.  28. 
So  the  Trees  turned  out  of  the  Earthoy  the  Breaches  at  Weft^ 
^burrock  and  Dageifbam,  near  me,  although  probably  no  other 
^han  Alder,  and  interred  many  Ages  ago  in  a  rotten  ouzy 
Mould,  were  fo  exceedingly  tough,  hard,  and  found  at  £rft, 
that  I  could  make  but  Title  Impreffions  on  them  with  the 
Strokes  of  an  Ax  ;  but  being  expofcd  to  the  Air  and  Water, 
foon  became  fo  rotten  as  to  be  crumbled  between  the  Fingers* 
(See  my  Obfervations  in  ftitlof  TranfaQ.  N*'  335. 

(m)  By  refleSiing  the  Light  of  the  heavenly  Bodies  to  us,  I 
mean  that  Whitenefs  or  Lightnefs  which  is  in  the  Air  in  the 
Pay-time,  caufed  by  the  Rays  of  Light  ilriking  upon  the  Par- 
ticles of  the  Atmofphere,  as  well  as  upon  the  Clouds  above* 
^nd  the  other  Objcas  beneath  upon  the  Earth.    To  th^  fame 
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fore  it  ever  furmountcth  our  Horizon  (n) ;  by  which 
means  the  Day  is  protrafted  throughout  the  whole 
Globe.;  and  the  long  and  difmal  Nights  are 
ihorten'd  in  the  frigid  Zones,  and  Day  fooncr  ap- 
proachcth  them;  yea,  the  Syn  itfelf  rifeth  in  Ap- 


Caufe  alfo  we  owe  the  Twilight,  n)ix.  to  the  Sun-beatns  toudi- 
ing  the  uppermoft  Particles  of  our  Atmofphere,  which  they  do 
when  the  San  is  about  eighteen  Degrees  beneath  the  Horizon. 
And  as  the  Beams  reach  more  and  more  of  the  airy  Particles, 
ib  Darknefs  goes  ofi>  and  Daylight  comes  pn  ^nd  increafeth. 
For  an  Exemplification  of  this,  the  Experiment  may  fcrvc  of 
tranfmitting  a  few  Rays  of  the  Sun  through  a  fmall  Hole  into 
a  dark  Room :  by  which  means  the  Rays  which  meet  with 
Duft,  and  other  Particles  flying  in  the  Air,  are  rendered  vifible  ; 
or  (which  amounts  to  the  fame)  thofe  fwimming  fmall  Bodies 
ase  rendered  vifible,  by  their  refleding  the  Light  of  the  Sun- 
beams to  the  Eye,  which,  without  f^ch  Re;fle£tion^  would  itfelf 
be  invifible. 

The  Azure  Colour  of  the  ^\iy  Sir  Ifjiac  Nenvtifft  attributes  to 
Vapours  beginning  to  .condenfe^  and  that  are  not  able  to  re- 
fled  the  other  Colours.     Fide  Optic,  lib.  ii.  par.  3.  prop.  7. 

(n)  By  the  refradlive  Power  of  the  Air,  the  Suri  and  the 
other  heavenly  Bodies  feem  higher  than  really  jthey  are,  efpe- 
cially  near  the  Horizon.  What  the  Refractions  amouilt  unto, 
what  Variations  they  have,  and  what  Al.teriitions  in  Time  they 
caufe,  may  be  briefly  feen  in  a  little  Book  called  The  Artificial 
Clock-maker y  chap*  1 1. 

Although  this  infleSi've  ^ality  of  the  Air  he  a  great  Incunt'^ 
hrance  and  Confufion  of  Afironomical  Ohfer*vaiions  ;  ^*  yet  it  is 
mt  ivithout  fome  confiderable  Benefit  to  Navigation  ;  and  indeed 
in  fame  Cafes ^  the  Benefit  thereby  obtained  is  much  greater  than 
nvuld  bt  the  Benefit  of  halving  the  Ray  proceed  in  an  e^a^  ftraight 
line.  {Then  he  mentions  th?  Benefit  hereof  to  the  Polar  Parts 
of  the  World.  J  But  this  by  the  bye  (faith  he.)  The  great  Ad^ 
vantage  I  confider  therein^  is  the  firft  Difcovery  of  Land  upon  the 
Sea.;  for  by  Means  hereof  the  Tops  of  Hills  and  Lands  an  raifed 
tip  info  the  Air^  fo  as  to  be  difcoverable  federal  Leagt^s  farther 
9ffon  the  3ea  than  they  would  be^  nuere  there  no  fuch  RefraSion^ 
nx)hich  is  of  great  Benefit  to  Navigation  for  fieertng  their  Courfein 
the  Night t  nvhen  they  approach  near  Land ;  aif^d  likevoife  for  di* 
reding  them  in  the  Day-time,  much  more  certainly  than  the  moft 
exaSt  Celefiial  Ob/ervations  could  do  by  the  Helf  of  an  umnfieSed 
Ray,  efpecially  in  fuch  Places  as  th^  have  no  Soundings.  [Theil 
he  propofes  a  Method  to  find,  by  theie  Means,  the  Diftance  or 
Objeas  at  Sea.]     Fide  Dr.  Hook'j  PoA.  Iforks,  Lea.'tfNavig. 
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pearance  (when  really  it  is  abfent  from  them)  to 
the  great  Comfort  of  thoft  forlorn  Places  (o). 

But  pafling  by  all  thefe  Things  with  only  a  bare 
Mention,  and  wholly  omitting  others  that  might 
have  been  named,  I  ftiall  only  infiftnpon  the  excel- 
lent Ufe  of  this  noble  circumambient  Companion  of 
our  Globe,  in  rcfpeft  of  two  of  its  Meteors,  the 
Winds,  and  the  Clouds  and  Rain  {^). 


(o)  Cum  Belgle  in  N9vd  ZemhM  byhirnannif  Sol  illij  apparuit 
16  diehm  citius  yttam  revera  in  Hcrizonti  exifttret^  hoc  eft^  cum 
aJhuc  infra  Horizontem  depteffus  ejfet  quatuor  circiter  gradibus^ 
a  quidem  acre  fireno,     Varen.  Geog.  cap.  xix.  prop.  22. 

[Thefe  Hollanders]  founds  that  the  Night  in  that  Blact  Jhort* 
med  no  left  than  a  nuhok  Month ;  ixjhich  muft  meds  be  a  *very 
grtat  Comfort  to  all  fuch  Places  as  U<ue  very  far  tonvards  the 
North  and  South  Poles ^  «where  Length  of  Nighty  and  Want  offee^ 
ing  the  Sun^  cannot  chufe  hut  he  very  tedious  and  irkfome*  Hoofe^ 
ibid* 

[By  means  of  the  Refra^iions]  nue  found  the  Sun  to  rife  invent 
ty  Minutes  before  it  Jhould  ;  and  in  the  Evening  to  remain  above 
the  Horizon  twenty  Minutes  for  thereabouts  J  longer  than,  it  Jhouldm 
Capt.  Jameses  JourD.  in  Boyle  of  Cold.  Tit.  18.  p.  190. 

fpj  Aer  in  Nubes  cogitur  :  humoremque  toUigens  terram  auget 
imbribus  :  turn  effiuens  hue  H  illuc,  ventos  efficit.  Idem  asmuax 
fngonm^  (ff  calorumfacit  varietates  :  idemque  ^volatus  Alitum 
Minety  13  fpiritu  duQus  edit  tsf  fujientat  emimanta*  <Jic.  4^ 
Nat.  Deer.  lib.  ii.  cap.  3^. 
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Of  the  Winds  (a). 

TO  pafs  by  other  Confiderations,  whereby  \ 
^ight  dcmonftratc  the  Winds  to  be  thfe  infi- 
tiXXJt  Creator*s  Contrivance,  I  (hall  infift  only  upOrt 
their  great  Urcfulnefs  to  the  World*    And  fo  greal 

is 


(a)  Fgntus  4ft  atr  fiuens^  is  Semch^z  Definition.  Na,  ^4, 
J,  v«  And  as  Wind  is  a  Current  of  the  Air,  fo  that  which-ex** 
cites  or  alters  its  Currents,  may  be  jiittly  faid  lo  be  the  Canfe 
of  the  Windsi  An  i^uipoife  of  the  Atmofpbere  prodneedi  a 
Calm ;  but  if  that  i£<[aipoife  be  more  or  lefs  taken  oS^  a  Sti^am 
of  Air,  br.  Wind,  is  thereby  accordingly  produced,  either 
ftroRger  or  weaker,  fwifter  or  flower.  And  divers  Things  there 
are;  that  may  make  fuch  Alterations  in  the  ^<{iiipoife  orBaiaUce 
of  the  Atmofphere,  a>/«.  Ertiptioiis  of  V^^urs  from  Sea  of 
Land  ;  Rai^fa^ons  and  Condenfations  in  one  Place  More  rhaU 
another  3  the  Falling  of  Rain,  PrefTure  of  the  Clouds,  ^r.  Plinyi 
lib.  ii.  cap.  45.  tells  us  of  a  certain  Cwvern  in  Dalmatian  called 
ZentUy  in  quem^  faith  he,  dtjeSio  le<vi  ponderei  quamw  tranquil-^ 
lo  die,  turbinijimilis  emicat  procella.  But  as  to  Caves,  it  is  ob- 
ferved^  that  they  often  emit  Winds,  more  or  lefs.  Dr.  Connor^ 
taking  Notice  of  this  Matter,  fpccifies  thefe,  In  regno  Neapoli^ 
iano  ex  immani  Cuman^e  Sibylla  antro  tenuetn  'venium  effiuenteni 
percept.  The  like  he  obferved  at  the  Caves  at  Baia^  and  in 
fome  of  the  Mines  of  Semmwf^  and  in  the  large  Salt-Mines  of 
Qracow  in  Poland.  Uhi^  iaith  he,  ofifiasy  l£  ipfe  fodina  domi- 
nus  Andreas  Morftin^  Nob,  Polonus^  ntibi  ajferuerunt^  quod  tanta 
ediquando  Fentorum  tempeftas  tx  ambagiofis  bujus  fodime  receffibui 
furgere  folebaty  quod  labor  antes  fyffores  humi  projiernebatj  nee  non 
portas  6r  domicilia  (qua  fibt  in  hac  fodind  artifices  extruunt)  /r- 
nitus  e'vertebat.  Bern.  Connor.  Differ.  Med.Phyf.  p.  33.  Art.  3* 

And  as  great  Caves,  fo  great  Lake^  fometimes  fend  forth 
Winds.  So  Gajfendus  faith  x}R.^Lacus  Legnius  doth,  E  quo  dum 
txoritur  fumus^  nubes  hand  dubie  creanda  eft,  qua  fit  brevi  im 
tempefiatem  fist^yijpmam  exonerattda.  GaffeHd.  Vit.  Peirefk.  lib.  ▼♦ 
p.4i7» 

But 
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is  their  Ufe,  and  offuch  abfolutc  Neceflily  are  they 
to  the  Salubrity  of  the  Attnofphere,  that  all  the 

World 


But  the  mod  umverfal  and  condant  Alterations  of  the  Ba- 
lance of  the  Atmofphere,  are  froto  Heat  and  Cold.     This  i» 
manifeft  in  the  general  Trade- Winds,  blowing  all  the  Year 
between  the  Tfopicks  from  Eaft  to  Weft  :  If  thcCaufe  ihctcof 
be  (as  fbme  ingenious  Men  imagine)  the  S\inH  daily  Progrefs 
round  that  Part  of  the  Globe,  and  by  his  Heat  rarefying  one 
Part  of  the  Air,  whilft  the  cooler  and  heavier  Air  behind  preff- 
eth  after.     So  the  Sea  and  Land  Breeises  in  Note  </•     And  ib 
in  oar  Climate^  the  Northwiy  and  Southerly  Winds  (com-^ 
aonly  efteemed  the  Caufes  of  cold  and  warm  Weather,)  are 
really  the  Effeds  of  the  Cold  or  Warmth  of  the  Atmofphere: 
Of  which  'I  have  had  fo  many  Confirmations,  that  I  have  nt^ 
Doubt  of  it.     As,  for  Inflance,  it  is  not  uncommon  to  fee  a 
warm   Southerly  Wind  fuddenly  changed  to  the  North,,  by 
the  Fall  of  Snow  or  Hail ;  to  fee  the  Wind  in  a  frofty,  cold 
Morning,  North,  and  when  the  Sun  hath  well  wansed  the. 
Earth  and  Air,  yoo  may  obferve  it  to  wheel  about  towards  the 
Southerly  Quarters :  and  again  to  turn  Northerly  or  Eallerly. 
in  the  cold  Evening.    It  is  from  hence  alfo,  that  in  Thunder^ 
Showers  the  Wind  and  Clouds  are  oftentimes  contrary  to  one 
another,  (efpecially  if  Hail  falls)  the  fultry  Weather  belowr 
diredling  the  Wind  one  Way,  and  the  Cold  above  the  Cloud» 
another  Way.     I  took  Notice  upon  March  the  loth,  1 7 1 o- 1 1  ^ 
(and  divers  fuch  like  Inftances  I  have  had  before  and  fincejr 
that  the  Morning  was  warm,  and  what  Wind  lltrred  wasWeft^ 
South-weft,  but  the  Clouds  were  thick  and  black  (as  generaU 
!y  they  are  when  Snow  eafues :)  A  little  before  Noon  the  Wind 
veered  about  to  North  by  Weft,  andfometimes  to  other  Points,, 
the  Clouds  at  the  fame  Time  flying  fome  North  by  Weft>  bur 
feme  South-Weft :  About  One  of  the  Clock  it  rained  apace,., 
the  Clouds  flying  fometimes  North-Eaft,  then  North,  and  ac 
laft  both  Wind  and  Clouds  fettled  North  by  Weft ;  at  which 
Time  Sleet  fell  plentifully,  and  it  grew  very  cold.     From  aril 
which  I  obferve,  i.  That  although  our  Region  below  was 
w^rm,  the  Region  of  the  Clouds  was  cold,  as  the  black, 
fnowy  Clouds  "(hewed.     2-  That  the  Struggle  between  the 
Warmth  of  ours,  and  the  Cold  of  the  cloudy  Region,  flopped 
the  airy  Currents  of  both  Regions.    3.  That  the  Falling  of  the 
Snow  through  our  warmer  Air  melted  into  Rain  at  flrft ;  but 
that  it  became  Sleet  after  the  fuperior  Cold  had  conquered  the 
inferior  Warmth.     4.  That,  as  that  Cold  prevailed  by  De- 
grees, fo  by  Degrees  it  wheeled  about  both  the  Winds  and 
Ctottds  from  the  Northwards  towards  the  South* 

Hippocrates^ 
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World  would  be  poifoned  without  thofe  AgitationsT 
thereof.  We  find  ho«r  putrid,  fetid,  and  unfit  for 
Reipiratio/i,  as  well  as  HealtHf  and  .Pl6aftfre/  a  ftag- 
nating,  confined,  pent-up  Air  is.  And  if  the  whold 
Mafs  of  Air  and  Vapours  was  always  at  Reft,  and 
without  Motion,  inftead  of  refrelhing  and  anima- 
ting, it  would  fuffocate,  and  poifon  ajl  the  World : . 
But  the  perpetual  Commotions  it  receives  from  the 
Gales  and  S.torms,  keep  it  pure  and  healthful  (l). 

Neither  are  thofe  Ventilations  beneficial  only  tor 
the  Health,  but  to  the  Pleafure  alfo  of  the  Iflhibi- 
tants  of  the  Terraqueous  Globe  j  witnefs  the  Gales 
which  fan  us  in  the  Heat  of  Summer ,  without 
which,  even  ifl  this  our  temperate  Zone,  Men  are" 
ifcarceable  to  perform  the  Labours  of  their  Calling, 

or 


mpotraus,  lib*  S.  DeVia.  Orat.  Omnes  Ventos  ^el  a  ni've/ 
giaciey  'vehementi  gelu,  Jluminibus,  l^c.  Jpirart  mcefe  judtcat.^ 
Bartholin.  deufuNivis,  cap.  i.       .,,„..  /s      . 

(h)  It  is  njoelUbfern^ed  in  fhy  Lord  Howards  Fojagt  to  Cpn^ 
fiantinople,  "That  at  Vienna  they  have  frequent  Winds,  luhn^ 
if  they  ceafe  long  in  Summer,  the  Plague  ofien  enjues :  So  that  ft  U 
mow  gro^n  into  a  Proverb,  That  tf  Atiftria  he  not  n^mdy,  it  it. 
fuhiea  to  Contagion,     Bohun  of  Wind,  p.  213. 

FromTome  fuch  Commotions  of  the  Air  I  imagine  it  is,  that 
at  GrAnd  Cairo  the  Plague  immediately  ceafes,  as  foon  as  the 
Nik  begins  to  overflow  j  although  Mr.  Boyle  attribtites  it  ta 
wtrousCorpofcles.     Determ.  Nat.  of  Efflwv.  j^^^^i^. ^. 

Nulla  enim  propemodum  regio  eft,  qua  non  haheat  ahqutmfiatunt 
ex  fenafientem,  ^  circa  fe  cadentem^  .  . 

Inter  catera  itaqui  Ptovidentia  operafhot  quoque  ahquis,  nt  dtg- 
numadmiraiioneju/pexerit.     Non  enim  ex  una  caufd  Ventos  out 
in^mt,  aut  per  dimrfa  difpofuit :  fed  primum  ut  aertt  nonfino- 
rent  pigrefcere,  fed  affidud  wxatione  utikftt  redder enti  njitalemfu^  . 
traBuriu    Sen.  Nat.  Queft.  lib.  v.  cap.  17,  18. 

All  this  is  more  evident  from- the  Caufeaffigncd  to  malig-' 
nant  epidemical  Difeafes,  particularly  the  Plague,  by  my  inge- 
nious  learned  Friend,  Dr.  Mead\  and  that  i»,  an  hot  and  moift 
Temperament  of  the  Air,  which  is  obferved  by  Hippocrates^ 
Galen,  and  the  general  Hiftories  of  Epidemical  Difeafes,  to  at- 
tend thiofe  Diftempers.  Fide  Mead  of  Poifons,  Efay  5.  pv. 
161.  But  indeed,  whether  the  Caufe  be  this,  or  poifonpus/ 
malignant  Ejch^la^ions^    Pf  Animalcules,   as    others  thinky 
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or    not  without  Danger  of  Health  aftd  Life  frj- 
But  efpedally>  witnefs  the  perpetual  Gales  wKicit 

through* 


the  A^inds  are  hbw^vervcry  faliillferous  in  fiich  Cafes,  in  cool* 
xng  the  Air^  and  difperfing  and  driving  awajr  die  moift  or  petti-* 
lerous  Vapours. 

C^)  7^0  ^>  ^7^7*  (called  for  fome  time  after  the  Hot  Tug/l 
dayy)  was  fo  exceflively  hot  and  fuffbcating,  by  reafon  there 
ivas  no  Wind  ftirring^  that  divers  Perfons  diedj  or  were  iii 
p-eat  Danger  of  Death,  in  their  Harveft-Worlc.  Particular!)^ 
one  who  had  formerly  beeb  niy  Servant,  a  healthy,  lafly,  youn^ 
Man,  was  killed  by  the  Heat ;  and  feveral  Horfes  oii  the 
Koad  dropped  down  and  died  the  fame  Day. 

In  the  foregoing  Notes  having  taken  Notice  of  fome  Thingt 
relating  to  Heat,  although  it  be  fomewhatout  of  the  way,  t 
hope  the  Reader  will  excufe  me,  if  I  entertain  him  with  fome 
Obfervacions  I  made  about  the  Heat  of  the  Air  under  the  Line« 
compared  with  the  Heat  of  our  Bodies,  y.  Patrick ^  who,  as 
he  is  very  accurate  in  making  Barometrical  and  Thermometri^ 
cal  Inttraments,  had  the  Curiofity,  for  the  nicer  adjuiling  his 
Thermometers,  to  fend  two  abroad  (under  the  Care  of  two  very 
fenfible  ingenious  Men)  one  to  the  Northern  Latitude  of  81  ; 
the  other  to  the  Parts  under  the  uEquinodtial :  In  thefe  tw0 
different  Climates,  the  Places  were  marked  where  the  Spirits 
flood  at  the  {tver^^  Cold  and  greateft  Heat.  And  according 
to  thefe  Obfervations  he  graduates  his  Thermometers.  With 
his  Standard  I  compared  my  Standard  Thermometer,  from  aU 
the  Degrees  of  Cold,  I  could  make  with  Sal  Armoniack^  &c. 
to  the  greateft  Degree  of  Heat  our  Thermometers  would  reach 
to.  And  with  the  fame  Thermometer  (of  mine)  I  experi- 
mented the  greateft  Heat  of  my  Body^  in  J»fyr  1709.  Fir  ft 
in  an  hot  Day  without  Exercife,  by  putting  the  Bali  of  my 
Thermometer  under  my  Armpits,  and  other  hotteft  P^ru  o^ 
my  Body.  By  which  means  the  Spirits  were  railed  284 1  entbs 
of  an  Inch  above  the  Ball.  After  that,  in  a  much  hotter  Day^ 
-tmd  indeed  nearly  as  hot  as  any  Day  with  us*  and  after  I  had 
heated  myfelf  with  ftronff  Exercife  too,  as  much  as  I  could  well 
bear,  I  again  tried  the  Ume  Experiment,  bat  could  not  get 
the  Spirits  above  s88  Tenths  $  which  I  thought  an  incon&« 
derable  Difference  for  fo  ieemingly  a  very  different  Heat  of  my 
Body.  But  from  fome  Experiments  I  have  made  (alcfaough  I 
have  unfortunately  forgotten  them)  in  very  cold  Weather,  I 
imagioe  the  Heat  of  an  healthy  Body  to  be  always  much 
the  fjme  in  the  warmed  Parts  thereof,  both  in  Summer  ani 
Winter.  Now  between  thofe  very  Degrees  of  284,  and  2^8% 
the  Point  of  the  Equatorial  Heat  falleth.  From  which  Obfer- 
vation  it  appears,  |hat  there  is  pretty  nearly  aneq^al  Contem-* 

^  peramea 
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throughout  the  wholfc  Year  do  fan  the  Torrid  Zonrj 
and  make  that  Clicpate  an  healthful  and  pleafant 
Habitation,  which  would  otherwife  be  fcarcc  habit- 
able. 

To  thcf^  I  might  add  many  other  great  Conve-. 
nJcncies  of  the  Winds  in  various  Engines^  and  va- 
rious Bufinefles.  I  might  particularly  infift  upon  its 
great  Ufe  to  tranfport  Men  to  the  fartheft  diftant 
Regions  of  the  World  ;  {d)  and  I  might  particular- 
ly fpcakofthe  general  and  coafting  Trade- Winds^ 
the  Sea,  and  the  Land-Breezes;  {ej  the  one  fcrving 

to 


perament  of  the  Warmth  of  our  Bodies,  to  that  of  the  hotted 
Part  of  the  Atmofphere  inhabited  by  us. 

If  the  Proportion  of  the  Degrees  of  Heat  be  defircd  from 
the  Freezing  Point,  to  the  Winter,  Spring,  and  Summer  Air, 
the  Heat  of  Man's  Body,  of  heated  Water,  melted  Metels,^ 
and  fo  to  aftual  Fir«  ;  an  Account  may  he  pet  with  of  it,  by 
ray  moft  ingenious  Friend,  the  great  Sir  I/aac  Nenvton^  in 
Philof.  Trartfaa.  N^270. 

(J)  In  hoc  Providentia  ac  Difpofitor  Hie  Mundi  Deos^  aera 
wtntts  extrcendum  d^dity  —  mn  ut  ms  clajfes  partem  freii  oceupatu* 
ras  compUremus  tnilite  armatOf  ^c,  Dedit  Hie  venios  ad  cuftodi^ 
ifidam  cceH  terrarumque  temperiem,  ad  evocandeti  fupprimendafqui 
aquasy  adaUndosfaforum  utque  arhorum  fru3us\  quos  ad  maturi- 
taiem  cum  alt  is  caufis  addudt  ipfa  jaSiatiOy  attrabens  cibum  in 
Jummay  iff  ne  torpeaty  promovem.  Dedit  -uentos  ad  ulterior  a 
no/ctnda  :  fu'Jfet  enim  imaeritum  animaly  l^  fine  magna  experien* 
fia  rerum  Homoy  fi  circumfcriberttur  natalis  JoU  fine.  Dedtt  veu" 
tos  ut  commoda  cuju/que  regionis  fitrent  communia  ;  mn  ut  legionei . 
iquitet/tque  gtftarenty  ntc  ut  pernido/a  gentibus  arma  tranfiveberent* 
beneca,  ibid. 

(e)  Sea  Breezes  commonly  rife  in  the  Morning  about  Nine  o* 
Clock,  —  They  firfl  approach  the  Shore  gently y  *as  if  they  ivere 
afraid  to  come  near  it.  —  //  c ernes  in  a  finey  fmally  black  Curie 
Mpcn  the  Watery  wberias  all  the  Sea  between  it  and  the  Shori 
(not  yet  reached  by  it)  is  as  fmooth  and  e*uen  as  Glafs  in  Ccmpa^ 
rifon.  In  half  an  Hour^s  time  after  it  has  reached  the  Shore,  it 
fans  pretty  brifklyy  and  fo  increafeth  gradually  till  T-tvehe  •* 
Clock  \  then  it  is  commonly  the  ftrongefty  and  lafts  fo  till  Two  or 
Three,  a  ^vtry  brifk  Gale.  —  Jfter  Three  it  begins  to  die  away 
eigain,  and  gradually  wthdra<ws  its  Farce  till  all  is  fpent ;  and 
about  Five  a*  Clock  •—  if  is  lulled  ofleep,  and  comes  no  mere  tiH 
next  Morning,,  ^  ,  < 

And 
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to  carry  the  Mariner  in  long  Voyages  from  Eaft  to 
Weft;  the  other  fcrving  to  waft  him  to  particular 
Places  ;  the  one  ferving  to  carry  him  into  his  Har- 
boiir,  the  other  to  bring  him  out.  But  I  (houldgo 
too  far  to  take  Notice  of  all  Particulars  {j).  Leav- 
ing therefore  the  Winds,  I  proceed,  in  the  nexc 
Place,  to  the  Clouds  and  Rain. 


^nd  as  the  Sea^BreeKH  do  bh«w  in  the  Day^  and  reft  in  the 
Night ;  fo  on  the  contrary  [the  Land- Breezes]  hlohv  in  the  Nighty 
And  refi  in  the  Dtfy,  alternately  fuueeding  each  other.'-^Tbey  ffviig 
up.  bttujeen  Six'  and  Tivelve  at  Nighty  and  loft  till  Six,  JSight^ 
«r  T'en  in  the  Morning,     Dampier*s  Difc.  of  Winds,  chap.  4. 

^/J  One  thifig:  ibore  I  beiieire  fome  of  my  Friends  will  ex- 
pe^  from  me  is.  That  I  (hew  the  Kefult  of  comparing  my 
op/n  Obfervations  of  the  Winds,  with  others  they  know  I  have 
from  Ireland,  Switzerland, .  Italy,  France,  Neiv- England,  and 
ibme  of  our  Parts  of  England.  But  the  Obfervations  being, 
fbme  of  them,  but  of  one  Year,  and  moft  of  the  reft  of  but  a 
few  Years,  1  have  not  been  able  to  determine  any  great  Mat* 
terS.  The  chief  of  what  I  have  obfcrved  is.  That  the  Wind* 
in  all  thefe  Places  feldom  agree ;  but  when  they  moft  certainly 
do  fo,  it  is  commonly  when  the  Winds  are  flrong,  and  of  long 
Continuance  in  the  fame  Quarter  :  And  more,  I  thinly,  in  the 
Northerly  and  Eafterly  than  other  Points*  Alfo,  a  ftrongWind  in 
one  Place,  is  oftentimes  a  weak  one  in  another  Place,  or  mode* 
rate,  according  as  Places  have  been  nearer  or  farther  ^iftant.  f^idg 
Phil.  Tran/a^,  N^  297,  attd  32 1.  But  to  give  a  good  and 
tolerable  Account  of  this^  or  any  other  of  the  Weather,  it  is 
fiecefTary  to  have  good  Hiftories  thereof  from  all  Parts  ;  which 
^s  yet  we  have  but  few  of,  and  they  imperfeft,  for  Want  of 
longer  and  fufiicient  Obfervations. 


Ca  CHAP. 
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Of  the  Clouds  and  Rain. 

THE  Clouds  and  Kdhn{a}  we  fliall  find  to  be 
DO  lefs  ufpful Meteors  than  the  kft  mentioned;. 
as  is  manifeft  in  the  refrclbing  plcafant  Shades 
vfkic'h  the  Clouds  aflord,  and  the  fertile  Dews  and 
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(a)  Clouds  and  Rain  are  made  of  Vapours  raifed  from  Wa^ 
tcror  Moiftuw  only*  So  that  I  u^tterly  exclude  the  Notion  of 
'^ry^  Terrene  Exhakdons,,  or  Fumes»  talked  much  of  by  mofl 
Philofophfrs  ;  Fumes  beipg  peaJly  no  other  than  the  humid 
Parts  of  Bodies  refpeftively  Dry. 

Thefe  Yapour»  are  demon (Iratively  no  other  than  fmaU 
Bilbhle»y  or  VeficulaB,  detached  from  the  Waters  by  the  Power 
of  the  SblsM",  OF  Subterraneous  Heat^  or  both.  Of  whkh  fee 
Book  ii.  Chap,  5,  Note  (&).  iind  being  lighter  than  the  At- 
mofphere,  are  buoyed  up  thereby^  until  they  become  of  aa 
equal  Weigbt  therewith^  in  fome  of  rts  Regions  aloft  in  the 
Air,  or  nearer  the  Earth  j  in  which  thofe  Vapours  are  formed 
into  C4ouds»  Rain,  Snow,  Hail^  Lightnings  Dew,  Mills,  and 
Other  Meteors.^ 

In  this  Formation  of  Meteors  the  grand  Agent  is  Cofd,.  whicli 
commonly,  if  not  always,  occupies  the  fuperior  Regions  of 
the  Air ;  as  is  manifeft  from  thofe  Mountains  which  exalt  their 
lofty  Tops  into  the  upper  and  middle  Regions,,  and  are  always 
covered  with  Snow  and  Ice. 

This  Cold,  if  it  approaches  jiear  the  Earth,  prefintly  pre- 
cipitates the  Vapours,  either  in  Dtnus ;  or  if  the  Vapours  more 
copioufly  afccnd,  and  foon  meet  the  Coldy  they  are  then  coa- 
de.nfed  into  Mijlingy  or  elfe  into  Showers  of/mall  Rah,  falling 
in  numerous,  thick,  fmall  Drops  :  But  if  thoie  Vapours  are 
not  only  copious,  but  alfo  as  heavy  as  our  lowe^  Air  itfelf  (by 
means  their  Bladders  are  thick  and  fuller  of  Water),  in  this 
cafe  they  become  vifible,  fwjm  but  a  little  Height  above  the 
Earth,  and  make  what  we  call  a  Mtfi  or  fog.  But  if  they 
are  a  Degree  lighter,,  (o  as  to  mount  higher,  bat  not  any  great 

Height,. 
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Showers  which  they  pour  down  on  the  Trees  and 
Plants,  which  would  languilh  and  die  with  perpe- 
tual 


Height,  as  al/b  meet  not  with  Cold  enongh  to  xonden/e  thenfy 
nor  Wind  to  diflipaie  them,  they  then  form  an  heavy,  chiclf, 
^dark  Sky,  laftio^  oftentimes  for  fevcral  Weeks  without  either 
Sun  or  Rain.  And  in  this  Cafe  I  have  fcarce  ever  known  it  (o 
Rain,  tdll  it  hath  been  ^rft  Fa'tr^  and  then  Foul.  And  Mr. 
Clarke  .(an  ingenious  Clergyman  of  Norfolk),  who  in  bis 
JLife-time,  long  befojc  me,  took  notice  of  it,  and  kept  a  Re- 
jgiilcr  of  the  Weather  for  thirty  Years,  which  his  learned 
Orandfon,  Dr.  Samuel  Clarke,  pur  into  my  Hands,  he  (I  iay^ 
faith,  he  fcarce  .ever  obfervea  the  Rule  to  fail  in  all  that 
Tixne  i  only  he  adds,  If  ihe  Winds  he  in  fome  of  the  Eafer^jf 
Points,  But  I  have  obferved  the  fame  to  happen,  be  the 
Wind  where  it  will.  And  from  what  hath  been  laid,  the  Cafe 
is  ea£Jy  accounted  for,  <vix*  whilft  the  Vapours  remain  in  the 
fame  State,  the  Weather  doth  (o  too.  And  fuch  Weather  i3 
generally  attended  with  moderate  Warmth,  and  with  little  or 
jio  Wind  to  difturb  the  Vapour?,  and  an  heavy  Atmofphere  to 
fupport  th'em^  the  Barometer  being  commonly  high  then.  Bu^t 
«rhen  the  Cold  approacheth,  and  by  condensing  drives  the  Va* 
pours  into  Clouds  or  Drops,  then  is  Way  made  for  the  Sunr 
beams,  till  the  fame  Vapours,  being  by  farther  Condenfatioa 
ibrmed  into  Rain«  fall  dowti  in  Dfops* 

The  Cold*s  approaching  the  Vapours,  and  confequently 
the  Alteration  of  /uch  dark  Weather,  I  have  beforehand  per- 
ceived, by  fome  few  fmall  Drops  of  Rain,  Hail,  or  Snow,  no«r 
and  then  falling,  before  any  Alteration  hath  been  in  the  Wea* 
ther  ;  which  1  uke  to  be  from  the  Cold  meeting  ifome  of  the 
draggling  Vapours,  or  the  uppermoft  of  them«  atid  coadenfing 
them  into  Drops,  before  it  arrives  uato,  axui  exerts  itfelf  upoQ 
(be  main  Body  of  Vapours  below. 

I  have  aofe  largely  dian  ordinal^  iniifted  upon  this  part 
<if  the  Weather,  ,3»artly  as  being  fomewhat  out  of  the  Way  | 
but  chi^ily^  becaufe  it  g^es  JLight  to  many  other  Pbanomen^ 
of  the  Weather,  particularly  we  may  hence  difcover  the  Ori- 
ginal of  Clouds,  Rain,  Jiail,  an4  Snow ;  that  they  are  Va<* 
<pours  carried  aloft  by  the  Gravity  cf  the  Air,  which  meeting 
together  ib  as  to  make  a  Fog  above,  they  thereby  form  a  Cloud* 
if  the  Cold  condenieth  them  into  Drops,  they  then  fall  in 
Hain,  if  the  Cold  be  not  intenfe  enough  to  freeze  then^i  4  But  if 
the  Cold  freezeth  them  in  the  Clouds,  or  in  their  Fall  ttirough 
the.  Air,  they  then  become  Hail  or  Snoiv, 

As  to  Ligbtningf  and  other  enkindled  Vapours^  I  aeed  fay 
little  in  this  Place,  and  (hall  therefore  only  obferve,  that  they 
^we alfo  their  Rife  to  Vapours;  but  fuch  Vapours  «i  arede. 

iC  3  tachci 
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tual  Drought,  but  are  hereby  made  Verdant  and 
Flourifhing,  Gay  and  Ornamental;  fo  that  (as  the 

Pfalmift 


tached  from  mineral  Juices,  or  at  leaft  that  are  mingled  with 
thenn,  and  are  Fired  by  Fermentation. 

Another  Phanomenon  refolvable  from  what  hath  been  faid  is, 
why  a  cold  is  always  a  ivet  Summer,  ^itc.  becaufe  the  Va- 
pours rifing  plentifully  then,  are  by  the  Cold  fopn  colledled 
i«to  Rain.  A  remarkable  Inftance  of  this  we  had  in  the  Sum^ 
mer  of  1708,  Part  of  which,  cfpecially  about  the  Solfice,  was 
much  colder  than  ufually.  And  June  12,  it. was  (b  cold,  that 
jny  Thermometer  was  near  the  Point  of  hoar  Froft,  and  in 
fome  Places  I  heard  there  was  an  hoar  Froft;  and  during  all  the 
cool  Weather  of  that  Month,  we  had  frequent  and  large  Rains, 
fo  that  the  whole  Month's  Rain  amounted  to  above  two  Inches 
Depth,  which  is  a  large  Quantity  for  Upminfter,  even  in  the 
wetteft  Months,  And  not  only  with  us  at  Vpmirfter^  but  ia 
other  PJace?^,  particularly  at  2«r/V^,  in  S^viizirlant^y  they  feeni 
to  have  had  as  unfeafonable  Cold  and  Wet  as  we.  Fuit  hie 
wenjts  T^  praeter  modum  hutniduSy  IS  magno  quidem  'uegetabiUht(s 
•hommibufque  damno*  Multum  computruit  Fcenum,  &C.  complains 
the  Induftrious  and  Learned  Dr.  J.  J.  Scheuchzer :  Of  which, 
and  other  Particulars  I  have  given  a  large  Account  in  Pbilof, 
TranfaSi.  N*^  321. 

In  which  Tranfa^ion  I  have  obferved  farther,  that  about 
the  Equinoxes  v^t  {ztUpminJier  2X  leafl)  have  oftentimes  more 
Rain  than  at  other  Seafons.  The  Reafonof  which  is  mani- 
feft  from  what  hath  been  faid,  ^iz,  in  Spring,  when  the  Earth 
and  Waters  are  loofed  froni  the  brumal  Conftipations,  the 
Vapours  arife  in  great  Plenty :  And  the  like  they  do  in  Au- 
tumn, when  the  Summer  Hears,  that  both  diflipated  them, 
iand  warmed  the  fuperior  Regions,  are  abated  ;  and  then  the 
Cold  of  the  fuperior  Regions  meeting  them,  condenfeth  them 
into  Showers,  more  plentifully  than  at  other  Sea(bns,  when 
cither  the  Vapours  are  fewer,  or  the  Cold  that  is  to  condenfe 
them  is  lefs. 

^  The  Manner  how  Vapours  are  precipitated  by  the  Cold,  or 
reduced  into  Drops,  I  conceive  to  be  thus  :  Vapours  being, 
as  I  faid,  no  other  than  Inflated  ^{/?fW<<r  of  Water;  when 
fhey  meet  with  a  colder  Air  than  what  is  contained  in  them,' 
the  contained  Air  is  reduced  into  a  lefs  Space,  and  the  watry 
Shell  or  Cafe  rendered  thicker  by  that  means,  fo  as  to  be- 
come heavier  than  the  Air,  by  which  they  are  buoyed  up,  and 
confequently  muft  needs  ^all  down.  Alfo  many  of  thofe  thick- 
ened Vejicula  run  into  one,  and  fo  form  Drops,  greater  oy 
ftiailer,  according  to  the  Quantity  of  Vapours  -colledcd  to» 
gether.    •     •  *  * 
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Pfalmift  faith,  PfaL  \xv.  12,  13.)  The  little  Hills 
rejoice  on  every  Jide^  and  the  Valleys  Jhout  for  Joy^  they 
4ilfoftng. 

And 


As  to  the  Rain  of  diiFerent  Places,  I  have,  in  fomeof  Qur 
^ranfadions,  a/Egned  the  Quantities  ;  particularly  in  the  laft 
cited  Tranjaciion^  I  have  afiigncd  theftf,  <viz.  the  Depth  of  the 
-Rain  one  Year  wiih  another,  in  Englijh  Meafurc,  if  it  was  to 
ilagnate  on  the  Earth,  would  amount  unto,  at  Toiunly^  in 
Lein<ajhire^  42  Inches  and  a  half;  at  Upminjftr  in  Ejffex,  19 
'Inches  and  a  quarter;  at  Zurich  m  S^witzerlami^  32  Inches  and 
a  quarter  ;  at  Pi/a  in  //tf/y,  43  Inches  and  a  quarter  ;  at  i^arh 
in  Franci,  19  Inches ;  and  at  Lijle  in  Flanders  24  Inches. 

It  would  be  endlefs  to  reckon  up  the  bloojy  and  other  prodU 
gieus  Rains }?ikcr\  notice  of  by  Hiftorians,  and  other  Authors; 
as  prxternatural  and  ominous  Accidents ;  but  if  flriftly  pried 
into,  wfirbe  found  owing  to  natural  Caofes :  Of  which,  for 
tbc  Reader's  Satisfadlion,  I  will  give  an  Inftanceor  two.  A 
Bloody  Rain  was  imagined  to  have  fallen  in  France^  which  put 
the  Country  People  into  fo  great  a  Fright,  that  they  left  their 
Work  in  the  Fields,  and  in  great  Hafte  flew  to  the  neighs 
bouring  Houfes.  Peire/c  (then  in  the  Neighbourhood)  ftriftly 
inquiring  into  the  Caufe,  found  it  to  be  only  red  Drops  com- 
ing from  a  fort  of  Butterfly  that  flew  about  in  great  Numbers 
at  that  Time,  as  he  <:oncluded  from  feeing  fuch  red  Drops  to 
come  from  them ;  and  becaufe  thefe  Drops  w^re  laid,  Nc/t 
Jupra  adificia^  non  in  de'vtxis  lapidum  JuperficiehuSy  uti  debuerat 
^ontingerey  fi  }  cpelo  /anguine  pluijfet  %  fed  in/ahcavis  potius  ^  in 
fcraminihui,  '-^  AcceJJtt^  quud  parities  iis  tinge hantur,  non  qui  in 
mediis  oppidiSf*  fed  q'tti  agrorum  'uiiini  erant,  neqne  fecundum  par-^ 
tes  iUi  tores  f  fed  ad'mtdiocrtm  folum  altitudinem^  quant  am  'volitare 
£apilione5  folent.     Gaflend.  in  vit,  Peirefk,  lib.'ii.  p.  156. 

So  Dr.  Merret  faith  alio,  P/wvia  Sanguinis  fu^m  certrffime 
£onffat  tjfe  tantum  Inferior  iwt  excrement  a ;  Pluvia  Tritici  quam  ni" 
hil  aliud  ejje  quam  Hedera  haccifera  grana  a  Sfurnis  devorata  /at* 
€tetaqU€  <ontparanii  liquidijjime  patet»  Firtajc  rerum,  Jffr.  p. 
220. 

The  curious  fir<?/"«  tells  us  of  the  raining  of  Brimftone,  ^/». 
1646,  Maii  16.  HtC  Hafnitit  cum  ingenii  pluvid  iota  nrhti  Ofn^ 
nefque  iiainundarentut  plateay  ut  greffus  hominunt  impediret^  SuU 
phkrioque  odore  aerem  infceret^  dtlapfis  aliquantuium  aquiSf  qui" 
hufdam  in  locis  coVigere  hcuit  Sulphur eum  pul^tferem,  cujus  portion 
nefnfernfo^  colore^  odore ^  &  aliis  <oerum  Sulphur ferentem^  Muf. 
Worm.  lib.  i.  cap.  11.  fedl.  i. 

Together  with  the  Rait*  we  might  rake  notice  of  other  Me- 
teors, particularly  Sno^  ;  which  although  an  irkfome  Gucit| 
yet  ha;h  its  great  Ufes,  if  all  be  true  that  the  famous  T.  Bar^^ 

C  4  th%lin 
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And  if  to  thtfe  Ufes,  we  fhould  ^dd  the  Ori- 
gin of  Fountains  and  Rivers,  to  Vapours  and  ^he 

Kains^ 


iholin  faith  of  it,  who  wrote  a  Book  tie  Nivis  U/u  Medico.  In 
jvhich  he  ihews  of  what  great  Ufe  Snow  is,  in  frudi Tying  the 
farth,  prcferving  from  the  Plague,  curing  Fevers,  Cbolickf, 
Head- Aches,  Tooih  Aches,  Sore  Eyes,  Pleuriiies  (for  w^kb 
Vfe,  he  faith,  his  ^lountry  Women  of  Denmark  keep  Soow* 
Water  gathered  in  MarchJ,  alfo  in  prolonging  l,ife  (o^f  wbic]| 
he  it? fiance th  in  the  Alpine  Inhabitants,  that  live  to  a  great 
Age),  and  pteiervlng  dead  Bodies ;  Inilances  of  which  he 
gives  in  Perfons  buried  under  the  Snow  in  pafling  the  Alfs^ 
which  are  found  unccrrupted  in  the  Summer,  when  the  Snow 
is  melted  ;  which  fad  Spedlacle  he  himfclf  was  an  Eyc-V/itn^fs 
jpf.  And  at  Spitxherg  in  Greenland^  dead  Bodies  remain  en- 
ure and  uncorrupted  fbr  thirty  Years.  And  laftly,  concern- 
ing fuch  as  are  fo  preferved  when  /lain,  he  faiths  they  reAiain 
in  the  fam^  Pcflure  and  l^'igure  :  Of  which  he  gives  this  odd 
Example.  Vijum  id  eyctra  urhem  noftram  [tiafniam]  quum^ 
\\  Feb,  1^59.  oppugnantes  hojies  repellerentur^  magndfue ^rag^ 
fccumherent  j  alii  entm  rigidi  iratum  'vultmn  ofiendebant^  atii  pcu^ 
Ips  elatoi  ;  ahi  oire  diduQo  ringentes,  aiii  bracbiis  (9ciinfis  Gladium 
^inari^  alii  alio  fitu  pt^rati  jacebdnt^  Barthol.  de  Ufu  Niv, 
cap.  12. 

But  although  Snow  be  attended  wath  the  EiFefls  here  named, 
and  others  fp^cified  by  the  learned  Bartholin^  yet  this  is  noc 
to  he  attributed  to  any  peculiar  Virtue  in  the  Snow»  but 
fomc  other  Caufe.  Thus  when  it  is  faid  \ofruQify  tb$  Sart^^ 
Jtdoth  fo  hy  guarding  the  Corn  or  other  Vegetables  againjft 
the  intcnfer  Qold  of  the  Air,  efpecially  the  cold  piercing 
Winds  ;  which  the  Hufbandmen  obferve  to  be  molt  injuriQiii 
to  their  Corn,  of  all  Weathers.  So  for  Con/er'ving  dead  Bod^t^ 
it  doth  it  by  conflipating  fuch  Bodies  and  preventing  all  fuch 
Fermentations  or  internal  Conflids  of  their  Particles^  ai  would 
produce  Corruption. 

Such  an  Example  s|s  the  pre'ceding  is  faid  to  have  happeoe4 
jfome  Years  ago  at  Varis^  in  digging  in  d  Cellar  for  fuppofcd 
'  hidden  Trcalure  ;  in  which,  alter  digging  fbme  Honrs,  the 
jMaid,  going  to  call  her  Mifler,  found  the^n  all  in  their  digging 
Poilgres,  but  dead.  This  being  noifed  abroad,  brought  in  not 
pnJy  the  People,  but  Magi (Irates  alfo,  who  found  them  accord* 
i^g'y  J  IIU  qui  figpne  terram  effoderat^  IS  focius  qui  fala  effojam 
terram  remorverat^  tmh^  pedibus  Jiabant%  quaji  fuo  qui/que  operi 
^jjixus  incuBwJ/it ;  uxor  unius  quofi  ah  of  ere  defejja  in  fcamno^ 
Xtilicito  quodam  vultUt  fidebat,  tnclinato  in  palmam  manus  genibus 
ii^nitctitii  captte  \  puerulus,  laxatis  hraccis  in  margine  excatmt^ 
/wea  drfxis  in  terram  ficulfj  alv^m  exfPf rai^f  »  crnntj  in  neiuraU 
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Rains,  as  fotne  of  the  moft  eminencmodcrn  Philo- 
Ibphcrs  {b)  have  done,  we  ihould  have  another  In- 
stance of  the  great  Ule  and  Benefit  of  that  Meteor. 
And  now,  if  we  reflerft  upon  this  neceffary  Ap- 
pendage of  the  Terraqueous  Globe,  the  Atmofph€re\ 
and  conlider  the  abfolute  Neceflity  thereof  to  many 
Ufes  of  OUT  Globe,  and  its  great  Convenience  to  the 
"Whole:  And  in   a  word,  that  it  anfwcreth  all  the 
Ends  and  Purpofes  that  we  canfuppofe  there  can  be 
for  fuch  an  Appendage :  Who  can  but  own  this  to 
be  the  Contrivance,  the  Work  of  the  great  Creator  ? 
Who  would  ever  fay  or  imagine  fuch  a  Body,  fo  dif- 
ferent from  the  Globe  it  fervcs,  could  be  made  by 
Chance,  or  be  adapted  fo  exaftly  to  all  thofc  fore- 
meniioned  grand  Ends,  by  any  Other  Efficient  thaft 
by  the  Power  and  Wifdom   of  the  rnfinitc  God ! 
Who  would    not  rather,  from  fo  noble  a  Work, 
readily  acknowledge  thcWorkman  {c\  and  as  ealily^ 

conclude 

Jhu^  cfmea  tanquam  fiatua  rigidly  aftrtis  oculis  H  *vuku  'uiiam.    '^*" 
quafi  rtfphrmte^  txanimn  ftahant^     \>v.  Bern.  Connor,  Diflert. 
Med.  Phyf.  /.  15. 

The  Dodlor  attributes  all  this  to  Cold  ;  but  I  fcarie  think 
there  could  be  Cold  enough  to  do  ail  this  at  Paris%  and  in  % 
Cellar  too.  But  his  following  Stories  are  not  improbable,  of 
Men  and  Cattle  killed  with  Cold,  that  remained  in  the  very 
iSme  Pofture  in  which  they  died  ;  of  which  he  gives,  from  a 
5/i»»^' Captain,  this  Inftance,  that  happened  two  Years  be- 
fore, of  a  Soldier  who  unfortunately  draggled  from  his  Com- 
f>any  that  were  foraging,  and  was  killed  with  the  Cold,  but  was 
thought  to  have  fallen  into  the  Enemies  Hands.  But  foon  af- 
ter their  Return  to  their  Quarters,  they  faw  their  Comrade  re- 
turning, titting  on  Horfeback,  and  comipg  to  congratulate 
him,  found  him  dead,  and  that  he  had  been  brought  thither  in 
the  iame  Pollure  on  Horfeback,  nocwithltanding  the  jolting  of 
the  Horfe*     Ibid.  /.  l8. 

(b)  Of  this  Opinion  was  my  late  moft  ingenious  and  learned 
Friend,  Mr-  Ray^  whofe  Reafdns  fee  in  his  Phyfico-Thtohg^ 
Di/cour/esi  Difc,  II.  ch.  ii.  p.  89,  t^r.  So  alfo  my  no  left 
learned  and  ingenioiis  Friends,  Dr.  Haliey^  and  the  late  Dr. 
H&ok^  many  of  the  fnmb  Virtuofos  alfo,  and  divers  other  very 
coniiderable  Men  before  them,  too  many  to  be  fpecified  here. 

(c)  An  F^ljcUtum  fuidem  admhrabimur  fnffr  fartium  S/atu^e 

"^cottveni''  . 
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conclude  the  Atmofphere  to  be  made  by  GODi  as 
an  inftrument  wrought  by  its  Power,  any  Pneu- 
matick  Engine,  to  be  contrived  and  made  by  Man! 

•    .x^*^^   *^f  ^f  ^f        f         #        f        #        #     '#    ' 

C  H  A  P.     IV. 

'Of  Light. 

THUS  much  for  the  firft  Thing  miniftring  to 
the  Terraqueous  Globe,  the  Atmofphere  and 
its  Meteors  -,  the  next  Appendage  is  Light  (a)  Con- 
cerning which,  I  have  in  my  Survey  o:  the  Heavens 
(i^jfhewcd  what  admirable  Contrivances  the  infinite- 
ly wife  Creatorhath  for  the  affording  this  noble,  glo- 


—  coffvenientiam  ac  proportionem  ?  Naturam  autem  non  mo'do  non 
laudahimui^  fed  emni  etiam  arte  prfoahrtnusy  qu€e  partium  propbr-r 
ffonem  non  Jolum  extrivfecuf  more  Statuariorut/if  Jed  in  profunda 
ettam  Jer^va^vit  ?  Nonne  ^  Polycletus  ip/e  Nature  ffi  imitator ^  in 
^tti6tts  fahem  earn  potuit  imitari  ?  Fotuit  autem  in  folis  externis 
parti  bus  in  quihus  artem  confideravit.  With  much  more  to  the 
iikePurpofe.     Galen,  de  UJ\  Part.  lib.  xvii.  cap.  i. 

(a)  It  is  not  worth  while  to  enumerate  the  Opinions  of  the 
^riftotelians-tCartefiansi  and  others,  about  the  Natgre  of  Light* 
Arifiotle  making  it  a  Qu  Jity  ;  Carter,  a  Pulfjon  or  Motion  of 
the  Globoles  of  the  fecond  Element.  Vide  Cartes  Principe  i^,  3, 
iedk.  55,  ^r..  But,  with  the  Moderns,  1  take  Light  to  confill 
of  material  Particles,  propagated  from  the  Sun,  and  other  lu- 
minous Bodies,  not  inftantaneoufly,  but  in  Time,  according 
to  the  Notes  following  in  this  Chapter.  But  not  to  infift  upoa 
other  Argunoents  for  the  Proof  of  it,  our  noble  Founder  hath 
proved  the  Materiality  of  Light  and  Heat,  from  aftual  Experi- 
ments on  Silver,  Copper,  Tin,  Lead,  Spelter,  Iron,  Ttrte* 
cage,  and  other  Bodies,  expofed  (both  naked  and  clofely  (hut 
.up)  to  the  Fire  :  All.  which  were  conftantly  found  to  receive 
an  Increment  of  Weight,  I  wi(h  he  could  have  met  with  a  fa- 
vourable Scafon  to  have  'tried  his  Experiments  with  the  Sun- 
Beams,  as  he  intended.  Vide  Boyle'j  Exp»  to  make  Fire  an4 
Flame  ponderable^ 
-    (h)  Aftro-TheoL  Book  vii. 

rious, 
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rious,  and  comfortable  Bentfit  to  other  Globes, 
as  well  as  ours ;  the  Provifion  he  hath  made  by 
Jwloons,  as  well  as  by  the  Sun,  for  the  Communica- 
tion of  it. 

And  now  let  us  briefly  confider  the  great  Necef- 
fity  and  Ufe  thereof  to  all  our  animal  World.  And 
ihjs  we  (hall  find  to  belittle  lels  than  the  very  Life 
and  Pleafure  of  all  thofe  Creatures.     For  what  Be- 
nefit would  Life  be  of,  what  Pleafure,  what  Com- 
fort would  it  be  for  us  to  live  in   perpetual  Dark- 
ncfs  ?  How  could  we  provide  ourfclves  with  Food 
and  Neceffaries?  How  could  we  go  about  the  leaft 
Bufinefs,  correfpond  with  one  another,  orbeof  any 
Xiit:,  in  the  World,  or  any  Creatures  be  the  fame  to 
us,   without  Light,  and  thofe  admirable  Organs  of 
the  Body,  which  the  Gxt^xCreator'  hath  adaptcdto 
the  Perception  of  that  great  Benefit? 

But  now  by  the  Help  of  this  admirable,  this  firll 
madef^^,  becaufe  moft  ncceflary.  Creature  of  God; 
by  this,  I  fay,  all  the  animal  World  is  enabled  to 
go  here  and  there,  as  thtir  Occafions  call ;  they  can 
tranfaft  their  Bufinefs  by  Day,  and  refrelh  and  re- 
cruit therr^ftlves  by  Night,  with  Reft  and  Sleep. 
They  can  with  Admiration  and  Pkafure,  behold  the 
glorious  Works  of  God  \  they  can  view  the  Glories 
of  the  Heavens,  and  fee  the  Beauties  of  the  flowry 
Fields,  the  gay  Attire  of  the  feather'd  Tribes  the 
exquifite  Garniture  of  many  Quadrupeds,  Infefts, 
and  other  Creatures ;  they  can  take  in  the  deligbt- 
fome  Landflcips  of  divers  Countries  and  Places ; 
they  can  with  Admiration  fee  the  Great  Creator's 
wonderful  Art  and  Contrivance  in  the  Parts  of  Ani- 
mals, and  Vegetables :  And,  in  a  Word,  behold 
the  Harmony  of  this  lower  WorlJ,  and  of  the  Globes 
.  iabove,  and  furvry  Goo's  exguifite  Workmanihip 
in  every  Creature. 

(c)  And  God  fald^  Let  ihert  ie  Lights  and  there  ^as  Lights 
GtQ.  i.  5. 

To 
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To  Isrltwliich  I  might  add  the  Improvement^ 
^hich'the  Sagacity  of  Men  hath  made  of  this  noble 
Creature  of  God^  by  the  Refradions  and  Reflefti- 
on$  of  Glaffcs.  But  it  would  be  endlefs  to  enumerate 
»H  its 'particular  Ufcs  and  Benefits  to  our  World. 

But  before  I  leave  this  Point,  there  are  twoThings 
roncerntng  Light,  which  will  dcferve  an  efpecial 
Remark  ;  and  that  is,  its  fwifc  and  almoft  inftanta- 
Dcous  Motion,  and  its  vaft  Extenfion, 

1*  It  is  a  very  great  Aft  of  the  Providence  of 
God,  that  fo  great  a  Benefit  as  Light  is,  is  not  long 
in  its  Paffage  from  Place  to  Place.  For  was  the  Mo- 
tion thereof  no  fwifter  than  the  Motion  of  the  fwift- 
eft  Bodies  on  Earth,  fuch  as  of  a  Bullet  ouxof  a 
great  Gun  •,  or  even  of  a  Souhd  {d)  (which  is  the 
fwifteft  Motion  we  have  next  Light,)  in  this  Cafe 
Light  would  take  up,  in  its  Progrefs  from  the  Sur^ 
to  i)s,  above  thirty  two  Years,  at  the  rate  of  the 
firft;  and.  above  fcventeen  Years,  at  the  rat^of  th^ 
latter  Motion. 

The  Inconveniencies  of  which  would  be,  its  E- 
nergy  and  Vigour  would  be  greatly  cooled  and  aba* 


(d)  It  may  not  be  ungratefal  to  the  Curious  to  take  Notice 
pf  ihe  Velocity  of  thefc  two  Things, 

According  to  the  Obfervations  of  Merfennus^  a  BuHet  fhot 
evt  of  a  great  Cun^  flies  92  Fathom  in  a  Second  of  Time* 
{Vide  Mtrjen.  Balift.)  which  is  equal  to  589  Enf>hjh  Feet  and  a 
half;  and  according  to  the  CoinpuUtioa  of  Mr.  Huygtm^  it 
\vould  be  25  Years  in  paffing  from  the  Earth  to  the  Sun,  But 
according  to  my  own  Obfervations  made  with  one  of  her  jate 
Msjefty's  Sakersy  and  a  very  accurate  Pendulum- Chronometer, 
a  Bullet,  at  its  firft  Difcharge,  flies  510  Yards  in  five  half  Se* 
condst  which  is  a  Mile  in  a  littk  above  17  half  Seconds.  And* 
allowing  the  Sun's  Diflance  to  be,  as  in  the  next  Note,  a  Bul- 
let would  be  32  Years  and  a  half  in  flying,  with  its  utmoft 
Velocity,  to  the  Son. 

As  to  the  Velocity  of  Sound,  fee  Book  IV.  Chap.  iii.  Noti 
(dd)^  according  to  which  Rate  there  mentioned,  a  Sound  would . 
be  near  17  Years  and  a  half  in  flying  as  far  as  the  Diftance  is 
from  the  Earth  to  the  Sun.     Confer  here  the  Experiments  of 
the  Acad,  del  Ciment^  p.  I40>  13 c. 

ted ; 
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ted  ;  its  Rays  would  be  lefs  penetrant  ;..and  Dark- 
nets  woukl  with  greater  Difficulty  and  much  Sl^gr 
gtflinefs,  be  diflipated,   efpccially  by  the  fainter 
L^ights  of  our  fublunary,  luminous  Bodies*,  But  paf- 
ling  with'fuch  prodigious  Velocity^  with  nearly  the 
inXtantaneous  Swiftnefs  of  almofl:  two  hundred  thou- 
fand  Englijh  Miks  in  one  fccond  of  Time,  (>)  or 
(which  is  the  fame  thing)  being  but  about  fcven  or 
eight  Minutes  of  an  Hour  in  coming  from  the  Sua 
to  usy  therefore  with  all  Security  and  Speed,  we  re- 
ceive the  kindly  £fft£ks  and  Infiuences  of  that  nob- 
ble and  ufeful  Creature  of  God,. 

2.  Another  Thing  of  great  Confideration  about 
Light  is,  its  vaft  Expanuon,  its  almoft  incomprc- 
henlible,  and  inconceivable  Extenfion,  which,  as  a 


fe/  Mr.  Romer*3  ingenious  Hypotheiis  about  the  Velocity  of 
Light,  bath  been^  ^ftablilhed  by  the  Rf^yal  Acadtmy,,  and  in  the 
Ohfer'vatitry^  for  eight  Years,  as  our  Philof,  TranfaS.  N**  1 1^, 
obfervc  from  the  jBurn.  des  Sca<vans ;  our  moft  eminent  Aflro- 
nomers  alfo  in  England  admit;  it :  but  Dr.  Hook  thinks  with 
Monfieur  Caries^  the  Motion  of  Light  Inftantaneous.  Hwk^sk 
Pofi.  JVorksy  p.  77.  And  thisf  4ie  endeavours  to  prove  in 
p.  130,  ^c. 

What  Mr.  Romeros  Hypothecs  is,  may  be  feen  in  Philofi 
TranfaSl,  before-cited  :  As  alfo  in  the  before^mcntiooed  Sir 
Ifaac  Ne^ton^s  Opticks  :  Light  h  propagated  from  luminous  Bo* 
das  in  Time,  andj'pendi  about  ffotn  or  oight  Minutes  of  an  Hour 
in  paffingfrom  the  Sun  to  the  Earth.  This  ^was  firfi  obfer<vtd  hy 
Romcr,  and  then  by  otbefft  by  means  of  the  Eclipfes  of  the  ^n- 
tellitei  of  Jupiter.  Ftft  the/e  Eclipfes ^  when  the  Earth  is  betivsen 
the  Sun  and  Jupiter,  happen  about  f even  or  eight  Minutes  fooner 
than  they  ought  to  do  by  the  Tables  ;  and  ivhen  the  Earth  //  be* 
j/ottd  the  Sun,  they  happen  about  fenjen  or  eight  Minutes  later  tbaet 
tbry  ought  to  do :  The  Reafon  beings  that  the  Light  of  the  SateU 
Jifes  hath  farther  to  go  in  the  latter  Cafe  than  in  the  former^  by 
the  Diameter  of  the  Earths  OrMt,  Newt.  Opt.  lib,  ii.  part  3. 
prop.  II. 

Now  forafmuch  as  the  Dil^ance  between  the  Sun  and  the 
l£arth  (according  to  the  Compuuiions  in  my  Ajiro-Theology^ 
Book  I.  Chap,\\\,  Note  2)  is  8605 1 398  Miles  ;  therefore^  at 
the  Rate  of  7  Minutes  and  a  half,  or  490  Seconds  in  paiting 
from  the  Sun,  Light  wijl  be  found  to  fiy  above  1^1225  Mile» 
in  one  Second  of  Time» 

late 
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late  ingenious  Author  (f)  raith<  <«  Is  as  boundlefs 
**  and  unlimited  as  the  Univcrfc  itfclf,  or  the  Ex- 
*'  panfum  of  all  piaterial  Beings  :  The  Vaftnefs  cf 
**  which  is  fo  great,  that  it  exceeds  ihe.Comprehen- 
"  fions  of  Man's  Underftanding.  Infomuch,  that 
*'  very  many  have  afferted  it  abfolutely  infinite,  and 
*'  without  any  Limits  or  Bounds/' 

And  that  this  noble  Creature  of  God  is  of  this 
Extent^  (j^)  is  manifeft  from  our  feeing  fome  of  the 
farthcft  dillant  Objcfts,  the  Heavenly  Bodies,  fome 
with  our  naked-Eye,  fome  with  the  Help  of  Opti* 


(f)  Dr.  Hookh  Pofthqmous  Works.  .  Lea.  of  Light,  p.  76* 

(g)  For  the  Pfoofof  this  vaft  Extent  of  Light,  1  (hall  take 
the  Computation  of  the  fame  great  Man,  p.  77.  //*,  faith  he, 
nue  conjider^  firfty  the  'vaft  Difiance  ieiiveen  us  and  the  Sun^ 
nvbichf  from  the  beft  and  lateft  Obfer'vations  in  Aftronomyf  isjudgei 
to  be  about  \  0000  Diamfters  of  the  Earthy  each  of  tuhicb  is  about 
7925  Englifh  Miles;  therefore  the  Sun*s  Di fiance  is  79 2 5 coo 
Miles ;  and  if  «we  ccnfider,  tbat,  according  to  the  Obferofations^ 
nsshicb  I publified  to  prove  the  Motion  of  the  Earth  [which  wtr^ 
QbfervatioDS  of  the  Parallax  of  fome  of  the  fixed  Stars  in  the 
Head  of  Dracr^  made  in  1699,]  the  luhole  Diameter  of  the  Orb, 
viz.   20000,  made  the  Subtenje  but  of  one  Minute  to  one  of  the 

fxed  Starsy  ^which  cannot  therefore  be  Ufs  difldnt  than  3438  Dia^ 
meters  of  this  great  Orb^  and  cenfequentlj  68760000  Diameters  of 
the  Earth  :  And  if  this  Star  be  one  of  the  neareft^  and  that  the 
Stars  that  are  of  one  Degree  IfJ/er  in  Magnitude  (I  mean  not  of 
the  feccnd  Magnitude,  becaufe  there  maf  be  many  deg  rets  betrweeu 
the  firfi  and  fecondj  be  as  much  farther ;  and  another   Sort  yet 
f mailer  be  three  Times  as  far  ;  and  a  Fourth  four  Ttmes  as  far^ 
andfo  onnvardi  poffibly  to  Jcme  hundred  Degrees  of  Magnitude,  fucb 
as  may  te  difco*vered  by  longer  and  longer  TelefccpeSf  that  they  may 
be  a  hundred  Times  as  far  $  then  certainly  this  material  Expanfion^    ' 
a  Part  ofavhich  ijoe  are^  muft  be  fo  greats  that  it  *will   infinitely 
exceed  our  fijallonv  Conceptions  to  imagine*     Notju^  by  'what  I  lafi 
mentioned,  it  is  ewdent,  that  Light  extends  it f elf  to  the  utmcft  imom 
ginable  Parts,  and  by  the  Help  of  Tilefccpes,  lue  colleU  the  Rays, 
and  make  tbemfenfihle  to  the  Eye,  ijohich  are  emitted  from  fome  of 
the  mofi  inconceivably  remote  Obje&s,  &c.  —  l^or  is  it  only  the 
great  Body  of  the  Sun,  or  the  vafi  Bodies  of  the  fixed  Stars,  that 
are  thus  able  to  difperfe  the  Light  through  the  vajt  Expanfum  of  the 
Univer/e  ;  but  the  fmallefl  Spark  of  a  lucid  Body  muft  do  the  very 
Jame  thing,  even  the  fmal;efi  Globule  ft  ruck  from  a  Steel  by  a 
Flint,  SiC-  ' 

.        cal 
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cal  Inftrumcnts,  and  others  in  all  Probability  farther 
and  farther,  with  better  and  better  Inftraments : 
And  had  we  Inftruments  of  Power  equivalent  to  the 
Extent  of  Light,  the  luminous  Bodies  of  the  utmoft 
Parts  of  the  Univerfe,  would,  for  the  fame  Reafon, 
be  vifible  tco. 

Now  as  Light  is  of  greateft  Ufc  to  impower  us 
to  fee  Objefts  at  all,  fo  the  Extcnfion  thereof  is  no 
lefs  ufeful  to  enable  us  to  fee  Objcfts  afar  off.  By 
which  Means  we  are  afforded  a  Ken  of  thofe  many 
glorious  Works  of  the  infinite  Creator^  vifible  in  the 
rieavcns,and  can  improve  them  to  fome  of  the  noblcft 
Sciences,  and  mod  excellent  Lffes  of  our  own  Globe. 


CHAP.      V. 

Of  Gravity. 

THE  laft  Thing  fubfervient  to  our  Globe,  that 
I  (hall  take  Notice  of,  is  Gravity {a)\  pr  that 
Tendency  which  Bodies  have  to  the  Centre  of  the 
Earth. 


(a)  That  there  is  fuch  a  Thing  as  Gravity ^  is  manifeft  frojn 
its^fFeAs  here  upon  Earth  ;  and  that  the  heavenly  Bodies  at- 
trafl  or  gravitate  to  one  another,  when  placed  at  due  Diftances, 
is  made  highly  probable  by  ^xxlfaae  Ne<wton,  This  attrai^ive, 
or  gravitating  Power,  I  take  to  be  congenial  to  Matter,  and 
imprinted  on  all  the  Matter  of  the  Univerfe  by  the  Creator's 
Fiat  at  the  Creation.  What  the  Caufe  of  it  is,  the  Nenxjfonian 
Philo/ophy  doth  not  pretend  to  determine  for  want  of  Phceno- 
mena,  upon  which  Foundation  it  is  that  that  Philofophy  is 
grounded,  and  not  upon  chimerical  and  uncertain  Hypothefes : 
But  whatever  the  Caufe  is,  that  Caufe  penetrates  even  to  the 
Centres  of  the  Sun  and  Planets,  ivithout  any  Diminution  of  its 
Virtue  ;  and  it  aSteth  not  according  to  the  Superficies  of  Bodies  (as 
Mechanical  Caufes  do)^  but  in  Proportion  to  the  ^antity  of  their 
JoUd  Matter  I  And  laftly,  //  aiieth  all  round  it  at  immenfe  Di- 
^    '  ^  fiances^ 
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In  my  JJtrG-T:heology^  Book  6.  Chap.  2.  I  have 
(hewn  of  what  abfoluce  Necefllty,    and  what  a 

^   noble 


fiancti^  decrtajing  in  duplicate  Proporttcn  to  thofe  DiJianceSy  as  Si^ 
Ifaac  Nekton  faith,  Princip.  pag,  ulc.  What  ufftful  i)educ- 
tions,  and  what  a  rational  Philoiophy,,  have  been  drawn  from 
hence,  may  be  feen  in  the  fame  Book. 

Tliis  Attradion,  or  Gravity,  as  its  Force  is  in  a  certain  Pro-  ' 
portion,  fo  makes  the  Defcent  of  Bodies  to  be  at  a  certain  Rate. 
jIVnd  was  it  not  for  the  Refinance  of  the  Medium,  all  Bodies 
Would  defcend  to  the  Earth  at  the  fame  Rate  ;  the  lighteit 
pown  as  fwiftly  as  the  heavicft  Mineral  :  As  is  manifcft  in  the 
Air-Fump^  in  which  the  lightcft  Feather,  Duft,  l^c.  and  % 
Piece  of  Lead,  drop  ddw?n  fecmingly  in  the  fame  Time,  from 
the  Top  to  the  Bottom  of  a  tall  exhaufted  Receiver. 

The  Rate  of  the  Defcent  of  heavy  Bodies,  according  to 
Galilao^  Mr.  Huygensy  and  Dr.  HalUy  (after  them)  is  16  ^ttt 
one  Inch  in  one  Second  of  Time;  and  in  more  Seconds,  as 
the  Squares  of  thofe  Times.  But  in  fome  accurate  Experiments 
made  in  St.  PeuP%  Dome^  June  g^  1 7 10,  at  the  Height  of 
220  Feet,  the  Defcent  was  fcarcely  14  Feet  in  the  firft  Se- 
cond. The  Experiments  were  made  in  the  Prcfence  of  fome 
very  confiderable  Members  of  the  Royal  Society,  by  Mr. 
Hanxlijbee^  their  Operator,  with  Glafs,  hollow  Balls,  fome 
empty,  fome  filled  with  Quick-filver„  the  Barometer  at  297, 
the  Thermometer  60  Degrees  above  Freezing,  the  Weight 
of  the  Balls,  their  Diameters,  and  Time  of  the  Defcent  is  in 
this  Table. 


Balls  fi  led  with  Quick  lilver.j 

Empty  Balls. 

WcUhL. 

Dtame-rer. 

Time. 

Wcfght.'      Diameter.      |     Time. 

Grains. 

Tcnthlnth. 

Hair  beionis. 

Grains.  •  Inch.   )  Tenth  jHalfofConds 

908 

ill 

747 
'  ^08 

784 

% 

8 

8 

7  &  half. 

7  &  half. 

7  &  half. 

-  8 

8  lefs. 

8 

8  more, 

8 
,    8  more. 

599 

4S3 
641 

5  "C3 
5  ^^'^ 

I 
2 
I 

ly. 

17 
16 
16 

16  &  half. 

17 
16 

The  Reafon  why  the  heavy  Balls  fell  in  half  the  Time 
of  the  hollow  Ones,  was  the  Refillance  of  the  Air  :  Which 
Kefiflance  is  very  ingenioufiy  and  accurately  alTigned  by  Dr. 
Wallis,  in  PhiUf.  TranJ\  N*'  186.  And  the  Caufe  of  thcRe- 
fiftancs  of  all  Fluids,  (as  Sir  Ifaac  Ne^ton^  Opt.  Q^  20.)  .i| 
partly  from  the  PriSiitn  of  the  Parts  of  the  Fluid,  partly  frou> 
the  Inertia  thereof.  The  Refiilance  a  fpherical  Body  meet? 
with  from  Fridtion,  is  as  the  right  Angle  under  the  Diameter, 
4  ~  ,  anJ 
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noble  Contrivance  this  of  Gravity  is,  for  keeping 
the  fevcral  Globes  of  the  Univerfc  from  (battering 
to  Pieces,  as  they  evidently  muft  do  in  a  little  Time, 
by  their  fwift  Rotation  round  their  own  Axes  (Jji). 
The  Terraqueous  Globe  particularlyy  which  circum- 
volves  at  the  rate  oif  above  1000  Miles  an  Hour  {c)^ 

would 


and  the  .Velocity  of  the  moving  Body  :  And  the  Refiflaacc 
from  the  Vis  imrtia,  is  as  the  Square  of  that  Prodadl- 

For  a  farther  Account  of  the  Properties  and  Proportioni,  6f^ 
of  Gravity  in  the  Fall  or  Projcftion  of  Bodies,  I  fliall  refer  to 
the  larger  Accounts  of  GaliUeus^  Torrieellius^  Huygens^  Sir  I/aac 
NeavtoHf  &c.  or  to  the  (horter  Accounts  of  Dr.  Halley,  in 
Phi/o/hfh,  TranfaQ..  abridged  by  Mr.  Lonvtborp,  vol.  i.  p.  561* 
or  Dr.  Clarke^  in  his  Notes  on  Rohaulf,  Phj/,  2.  c.  28.  /ei» 
13,  16.  And  for  the  Refinance  of  Fluids,  1  refer  toDn  WaUit^ 
before-cited,  and  the  Aa.  Erudiu  Lip/.  May  1693.  where  there 
is  a  Way  to  find  the  Force  of  Mediums  upon  Bodies  of  differ- 
ent Figures. 

(h)  That  the  Heavenly  Bodies  move  round  their  own  Axii, 
is,  beyond  all  Doubt,  manifeft  to  our  Eye,  in  fome  of  thenif 
from  the  Spots  viiible  on  them.  The  Spots  on  the  Sun  (eafily 
vifible  with  an  ordinary.  Glafs)  do  manifeft  him  to  revolve 
round  his  own  Axis  in  about  25  Days  and  quarter.  The 
Spots  on  Jupiter  and  Mars  prove  thofe  two  Planets  to  revolve 
alfo  from  £aft  to  Weft,  as  Dr.  Hwk  difcovered  in  1664,  and 
1665.  And.  Viinu  alio  (although  near  the  ftrong  Rays  of  the 
Sun)  hath,  from  fome  Spots,  been  difcovered. by  Mr.  C^x/^ 
in  1666,  and  1667,  to  have  a  manifeft  Rotation.  FiJe  Low 
thorps  %  Abridge  vol.  i.  p.  382,  and  423,  425.  And  fuchUni* 
formity  hath  the  Creator  oblj^rved  in  the  Works  of  Nature* 
that  what  is  obfervable  in  one,  is  generally  to  be  found  in  all 
others  of  the  fame  Kind.  So  that  fince  it  is  manifeft  the  Sun, 
and  three  of  his  Planets  whirl  round,  it  is  very  reafonable  to 
conclude  all  the  reft  do  fo  too ;  yea,  every  Globe  of  the  Uni* 
verfe. 

(c)  The  Earth's  Circumference  being  25031  Miles  and  half* 
(according  to  i?o«iIL  CbapAu  Note  ("a J  if  we  divide  that  in- 
to 24  Hours,  wc  fhall  find  the  Motion  of  the  Earth  to  be  near 
1043  Miles  in  an  Hour.  Which,  by  the  bve,  is  a  far  more 
feaibnable  and  lefs  rapid  Rate  than  that  of  the  Son  would  be, 
if  wc  fuppofe*  the  Earth  to  ftand  ftill,  and  the  Sun  to  mpve 
round  the  Earth.  For,  according  to  the  Proportions  in  Note 
(ej  of  the  preceding  Chapter,  the  Circumference  of  the  Mag' 
kus  Orbis  is  540686225  Englifli  Miles,  which  divided  by  24 
Hours^  gives  ^22528364  Miles  in  an  Hour.  Bat  what's  thi» 
-     ,    D  ¥> 


gif  Of  Grtrvity.  fiooK  I, 

would  by  the  centrifugal  Force  of  that  Motion,  bft 
icon  difTipated  and  fpirtled  into  the  circumambienc 
Space,  was  it  not  kept  together  by  this  noble  Con- 
trivance of  the  Creator,  this  natural  inherent  Power, 
namely,  the  Power  of  Attradbion  or  Gravity. 

And  as  by  this  Power  our  Globe  is  defended 
againll  Diflipation,  fo  all  its  Pares  are  kept  in  their 
proper  Place  and  Order.  AH  material  Things  da 
naturally  gravitate  thereto,  and  onit€  themfelves 
therewith,  and  lb  prefcrvc  its  Bulk  intire  {d).  And 
ithe  fleeting  Waters,  the  moft  unruly  of  all  itsPaft^ 
do  by  this  Means  keep  their  con(l»t  ^quipoife  in 
the  Globe  (e)^  and  remain  in  l^at  Pl^e  wbicb^  the 
.'Pfalmilt  faith;  Godhatb  founded  far  tbem\  a  Bmnd 
be  bad  Jet  J  which  they  migbt  not  fafsi  that  tbey  turu 
not 'again  to  £over  tie  EartbjFfBiL  civ.  8,  g.  So,  that 
even  in  a  natural  Way,  by  vertue  of  di^s  excellent 
Contrivance  of  the  Creator,  tbe  Obferyation  of  the 
pfalmiiVis  perpetually  fulfilled,  PfaL  Ixxxix.  9. 
fbou  rulejl  the  raging  of  tbe  Sea  5  when  the  Waves 
thereof  arife^  thou  Jitltejt  them. 

Tothefe,  and  an  hundred  other  Uies  of  Gravity 
that  I  might  have  named)  I  Ihall  ooly  juft  men* 
tion  another  Thing  owiiig  to  it,  and  that  \%  Le^ 
"Uity^  if)  that,  whejreby  what  we  call  light  Bodies 

fwiro. 


to  the  Rapidity  of  the  fixed  Stars,  if  wefuppofe  them,  not  the 
Earth,  tp  move?  Which  15  a  good  Argument  for  the  Earth'* 
Motion. 

(dj  Nihil  majusy  quam  quod  ita  Jiahilis  ifi  Mundusy  atque  ita 
coharet  tut  permanendumy  ut  nihil  tie  excogitari  quidemfojjk  of  tins* 
Omnes  tmm  partes  ejus  undlque  medium  iHum  captJfenUSy  nituntur 
aquaiiier  ;  maxime  autem  corpora  inter  ft  jun^a  fermanenty  cuni 
quodam  quafi  ^vinculo  circumdata  coUigantur  :  quod  facit  ea  fiatw^ 
ray  qua  per  omn(m  mundum  omnia  Menity  l^  Ratione  tonjiciens^ 
fundztur-t  l^  ad  medium  rapity  £ff  convertit  exirfima.  Cic.  de  Nat* 
peor.  lib,  ii.  cap.  45.  ^ 

^  (e)  Eadem  ratione  Marey  cum  fupra  terramfitf  medium  tamen 
terra  locum  expeteusy  conglohatur.  undique  aqualitery  neque  redun'^ 
d/ity  unquamy   neque  effunditur*     Id.  paulo J)oft. 

(f)  That  there  is  no  fuch  Thing  as/^/r/Wlm/;,-bdt  thaf 
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imti^  a  Thiag  no  lefs  uleful  tptheW6tid  tlian  ins 
lOpfMke,  Gravity^  is  in  manjr  fterped:S)  to  div«re^ 
fTttbes  of  Animals,  but  particulafi)r  ferviceable  to 
tberaifing  up  of  Vap<iurs(j'),  dnd  to  their  Coo- 
veyaace  about  the  Wodd.  ^ 
.  And  now  from  ckib  tranfient  View  of  no  other 
than  the  Out-works,  than  the  bahs  Appendages  of 
.the  Xernu]uepii3  Globe^  ^e  htvtfbmTXiiftik  a  Sam^ 

Lerky  Is  otly  a  lefs  Gravity,  h  abai>dam]y  poA^ikhd  bf  tip 
acute  ^^/^.  jilfL  Bortlli  dt  Mot.  a  Graij,  fend.  Cflp.  4,  Scje 
irfib  the  Annotations  of  the  Icatried  and  ingetiibus  fyx.  Clarkt, 
tixkpb^kiFiyf.^  i.e.  t6.  aoce  3.  Allb  1^  Etq^erimem^  ^if 
tiK  AcMd,  dd  CmetfHf,  p.  1 18^  ^c,  Dr.  Waliis'^  SUfiourJf  (f 
Grs'oiijf  and  Gra*oiiaticM,  btfort  thi  Rpjd  SmUj^  Noy«'i^ 
•16^4,  p.28»  &c. 

•  (g)  1  have  befoi«,  in  ffote  fa)  Chap.  Ki.  thcwn  what  i^if- 
fBmn  wt^  and  how  they  are  railed*  That  whi^h  I  fhallheirt; 
iMte,  k  thw  Qaantity :  Concernii^  which  the  before  eoto- 
mended  Dr.  Ifialley  hath  given  us  fome  corioas  £xperiment3  in 
our  Phito/otb.  Tranfaa*  which  may  be  met  with  together  ill 
Mr.  £0<u;/i$0r/'s  ^^r/^a^«  vol.  ii.  p.  io8»  and  126.  Mr.  ^e^^ 
kau  alio  at  Parts  c^ferved  it  for  near  thi«e  Years.  2y  ail  tfaeilr 
Obfervatioas  it  appears^  that  in  the  Winier 'Months  the  Eva- 
porations are  leaft,  and  greateft  in  Summer,  and  moft  of  all  ia 
windy  Weather.  And  by  Monf.  ZediUat/^i  Obfei'vauods  it  ap- 
p€ars>  that  what  is  raifed  in  Vapours  exceeds  that  which  faHeth 
in  Rain.  lathe feven  laft  Md&tha  of  Ae  Year  i66S»  the  £va<- 
poratioBS  amounted  10  22  Inches  5  Lines  ;  but  the  Rain  only 
10  Inches  6  Lines  one  third :  In  1689,  the  Evaporations  were 
32  inches  10  Lines  and  a  half;  but  the  Rain  18  Inches  i  Line: 
In  1690,  the  BvaporatioBs  30  Inches  11  Lines ;  the  Rain  at 
Inches  one  third  of  a  Lin^.  Vidt  Man.  d$  Math.  Pkxf*  '^^ 
i6gz,  p*2c. 

If  it  be  demanded.  What  becomes  of  the  Overplus  of  Ex- 
halations that  defcend  not  in  Rain  f  I  anfwer.  They  are  part- 
ly tumbled  down  and  fpent  by  the  Winds,  and  partly  deicend 
in  Dews,  which  amount  to  a  greater  Quantity  than  is  com- 
monly imagined.  Dr.  HJIij  found  the  Defcentof  Vapours  ia 
Dews  fo  prodigious  at  St^  Helena^ ,  that  he  makes  no  doubt  to 
attribute  the  Origin  of  Foantains  thereto.  And  I  myfelf  have 
feen  in  a  ftill,  co6l  Evening,  large  thick  Clouds  hangings 
without  any  Motion,  in  the  Air,  which  in  two  or  three  Hours 
time  have  been  melted  down  by  degrees,  by  the  Cold  of  die 
Evenings  fo  that  not  any  the  leaft  Remains  of  them  have  been 
left, 
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pie  of  the  Wifdom,  Power,  and  Goodnefs  of  the 
infinite  Creator,  that  it  is  eafy  to  iniagine  the  whole 
Pabrick  is  of  a  Piece,  the  Work  of  atleaft  a  ikilful 
Artift.  A  Man  that  (houid  meet  with  a  Palace  {b) 
befet  with  pleafant  Gardens,  adorned  with  ftately 
Avenues,  furnilhed  with  well-contrived  Aquedu£ts, 
Cafcades,  and  all  other  Appendages  conducing  to 
Convenience  or  Pkafure,  would  eafily  imagine,  that 
proportionable  Architecture  and  Magnificence  were 
within :  But  we  (hould  conclude  the  Man  was  out 
'of  his  Wits  that  ihould  aflert  and  plead,  that  all  was 
the  Work  of  Chance,  or  ocheV  than  of  fome  wife 
and  fkilful  Hand.  And  fo  when  we  furvey  the  bare 
Out-works  of  this  our  Globe,  when  we  fee  fo  vaft 
a  Body,  accouter'd  with  fo  noble  a  Furniture  of  Air^ 
Light,  and  Gravity*,  with  every  Thing,  in  ihort, 
that  is  neceffary  to  the  Prefervation  ancTSecurity  of 
the  Globe  itfelf,  or  that  conduceth  to  the  Life, 
Health,  and  Happinefs,  to  the  Propagation  and 
Increafe  of  all  the  prodigious  Variety  of  Creatures 
the  Globe  is  docked  with ;  when  we  fee  nothing 
wantingi  nothing  redundant  or  frivolous,  nothing 
botching  or  ill-made,  but  that  every  Thing,  even  in 
the  very  Appendages  alone,  exadly  anfwereth  aM  its 
Ends  and  Occafions :  What  elfe  can  be  concluded, 
but  that  all  was  made  with  manifcft  Defign,  and 
that  all  the  whole  Strudkurc  is  the  Work  of  fome 
intelligent  Being-,  fome  Artifl:,  of  Power  and  Skill 
equivalent  to  fuch  a  Work  ? 

(i^  See  Booi  If.  aaf.  iii.  Ncte  fcj^ 
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Of  the   Terraqueous   Globe^  itfelf   in 
General. 


V^  the  foregoing  Book  having  dif- 
'^^  patched: the  Out-wbrks>  letust^e 
a  Survjey.c^  the  principal  Fabrick^ 
viz,  the  Terraqueous  Gkbe  icfelf ;  a 
^  moll  ftupcndous  Work  in  every  Par- 
ticular OT  it,  which  doth  ho  lefs  Ag- 
grandize tts  Miikcr"(3X  ^han  every  curious,  com- 
pete. Wo^  doth  its  Workman.  Let  uacaft  our  Eyes 
BerepiJ  there,  let  \}9  ranfackall  the  Globe,  let  us 
WitH^c;  greateflr  Accuracy  infpeft  every  Part  there- 
of, iWoh  put  the^inmoil  Secretsof  any  of  the  Crea«\ 
ture^V;  4«t  us  txdmine  them  with  all  our  Gauges, 

^    ■•••'/    /-^.../.^  [  .  .  • /         '. — " 

*  faX'^^c^  —  &^it.  fu§damm$Jo  cowtempUari puicMtudimm  ««- 
f^m'^ef^lrty  qua>  ^Mni  Prwdintid  dtcimu*  ^  ctmftitutat..^  At. 
friniifi^Terta  it^^/uArmntir^  lecata  s'n  ^iidrmmndifodt^.^U' 
^f  <^  t,lok^  -^hejhtefi^'^iti^usi  herih^  arbaribus^  frugihu. ' 
Quorum  omnium  ineredibilis  muUitudo,  in/a^akiU  varittaie  Ikftim* . 
guitur,     Addi  hue  Fotttittm  gilidas  pefemnitatsSf  liquons  ptrlucidos 
Amniumy  Riparum   njtftitm  niiridiffimos*     Spduncarum  cMcavag 
altitudinesy  Saxorum  Afftritatu%  impendeniium  Montium  altitudi" 
uesy  imminfitatefqui  C^trnporum:  <4ddi  ttiam  ricondiiea  Auri  ^^^ 
wenas  —  j^<r  verOf  H  quam  -  wrV<r.  genera  Befiiarum  ?  —  J^i 
Volucrum  lap/us ^  atque  eantusf    ^fPecudum  paQus  ?  '^^id 
de  Hominum  genire  dicam  ?  J^i  quafieuUoru  terra  eenftitutiy  Qe. 
'^Suajiy  ut  animisy  fie  eculis  wdere  pojfemus^  nemo  cunSam  in^ 
iuensurram^  de  Divina  Ratione  dubitaret,     Cic.  de  Nat.  Deor* 
lib.  ii«  cap.  3^. 
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meafure  them  wuh  our  niceft  Rules,  pry  into  them 
wM^-oiH-  MierokopeSy  andin^  exquUite  laftra- 
oients  (/r),  *ftitt  \^cCfind  them  to  bear  Teftimony  tp 
their  infinite  Worikpwi  i^  and  th#t  they  txcttd  «11 
human  Skill  lb  far,  as  that  the  moftexquifite  Copies 
and  Imit^i^nsof  the  bell  ^trtifts,  aiiie  no  other  than 
rude  bungling  Pieecaf  to  tfiem.  And  fo  far  are  wc 
from  being  able  tocfpy  any  Defeat  or  Fault  in  them, 
^f  t  the  be^er  V^  }cnk>w  thern»  the.  i^ore  wc  ^donff r0 
them ;  and  the  farther  we  fee^  into  them,  the  mote 
cxquifite  we  find  thehi  to  be.*    ' 

And  for  a  Demonftratipn  of  this,  I  lhall» 

!•  Take  a-genefai  PFOfi>ea  of  the  Terraqueom 
Globe.  ^    ,,       .  \ 

II.  Surrey  it^Parttctilars.  ' 

I. '  Tbc  Tftfnjs' WhWi  will  falP  unider  i  gcnjr^ 
Pk^fpeftorthrBIdbr,  wifl^^^  SWi-^ 

tion^^Pittce;  J)0,r}i^(rdn\t\t6  Bajtb  and  ;Wate%  aci4' 
the  .^re^  ^r;V/jfSdf  aft  Thiiij&iipon'it  agd  uiit;  ^ 

.   ^  .     ,  ;  j    ,  I  ^  y  ^   n*  e    >. »       .....  .       •....-.■.  ^. 

iht mcjO%<y^^.Sfinf^9ing.-  tip ,ffm.i>.\ffirmu  ^hichtiffAth, 
fl[elp'*ohbaf,:/iotb  afp^ar  dtt^i^  I^ktUrU  tf»i  ArtifiddTJiwjf.' 
WSaten)er  'it  }fatitnUy  -Mh  byihdt^  a^af^  ikkrned  4/i^  iMl^imt^' 

of  Arty  the  Jharfefty  Jmeft  Needle^  doth  appear  as  a  blunt ^  rough 
Bar  of  Irony  coming  from  the  Furnace y"er  the  Forge,  The  mofi 
a€ainaii<.Epgpiti^ngi\Pr£mbpf^^  fum  Jktk  tZdot  iMngUng% 
diformtdWerkH^aeif  they  had  hi^'dom  nuM  4  M^iKh^  •r,.#, 
?kin^4/;  So  mafi^  a  BiftmKA  if .  tbteik  Mttisim  /Ar  SkiU  of  }^^r\ 
twey  and^tbe.&Mdku^s.aMi  imforftOifit^ofAn.    »^  ^iVh 
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C  H  A  p.    L 

Of  the  Figure  of  the  terraqueous  Globe. 

fihlHIS  I  fuppofe  I  may  take  for  granted  to  \>t 
'X  ^hcricaf,  or  nearly  fo  ftf^.  And  thU  muff:  be 
al^wed  to  be  tht  mod  commodious,  apt  i^igure  for 
a  World  oa  many  Accounts  3  as  it  is  moft  capa-* 

cious. 


faj  AMsOVflb  ihe  Terraqueous  Globe  be  of  an  Ocbicular 
.F%,ate,  yet  it  is  bo(  ftridly  fo.  i.  On  account  of  its  Hiib 
ana  ValKes :  Bui  thbfe  are  inconfiderable  to  the  Earth's  Semi- 
^infteCer ;  for  they  are  but  as  Dud  upon  a  common  Globe. 
Jit^  U  Ottf  •inolfei'ii  Aftronoiners  affign  a  much  greater  Varir  * 
adon  from  a  globulous  Form,  namely,  that  of  a  prolate  Sphas* 
rbi^»  making  the  Polar  about  34  Miles  fhorter  than  the  £qua* 
tonal  l>iasMl«r«  TIm  Caole  of  which  they  make  to  be  tha 
centrifugal  Force  of  the  diurnal  Rotation  of  the  Globe. 

Thb  Figure  ttefimag^e  is  in  7^/^r,  his  P«ikr  beiri^^ 
his  Equatorial  Diametei ,  as  39  three  fifths  to  40  three  fitthiu 
fiat  whether  it  be  ib  or  no,  I  confeis  I  could  never  perceive^ 
alfibongb  I  have  oftra  viewed  that  Planet  through  very  good; 
;did  long  Glafi^Sy*  fardcnlarly  a  tolerably  good  one  of  72  Fecft 
in  any  Haadsj.  Aad  although  by  reafon  of  cloudy  Weather, 
aad  (at  pelsat)  Ju^h^%  Proximity  to  the  Sun/1  have  not  beeh 
of  late  able  to  Ake  a  Review  of  that  Planet,  yet  Saintn  (fo 
far  as  hia  Ring  would,  permit)  $^  M^rs  appear  perfe^Hy 
coimd,  through  Mr.  Hmgem*^  long  Glais  of  r26  Feet,  which 
by- Will  he  be^naathed,  with  its  whole  Apparatus,  to  our  R§ySi 
i8ocU^  by  whofe  Favour  it  is  now  in  my  Hands.  And  more^ 
DifBi^rl  bdieve  ta  idiffieiiit,  next  to  impoifible,  to  meafure  the 
two  Diamieters  to  a  iioth  Part,  by  reafon  of  the  Smallaefs  of 
jru/Uttf^B  miareac  DiaAieter,  and  by  ieaKfon  he  is  moving  all 
the  TJateor  mcafurmg  him. 

As.  to  what  is  liiledged  for  lengthening  the  Penduloms  of 
daahs,  tamake^iSiem  keep  t^  fame  time  under  the  Bquator^ 
t^t\iky  do  in  oor  CUmes ;  I  have  (hewn,  from  the  like  Varia-> 
tionsin  the  AirrPomp,  that  this  may  arife  from  the  Rarity  of 
the  Air  there,  more  than  here.  FiJe  Phil,  TranfaS.  N^  294^ 
Put  if  the  Degrties  of  a  Meridian  grow  larger,  the  more  wc  go 
li^afds  the  Line^  (as  M^^*  Ca(j[ini  aflirms  they  do,  by. an  Sooth- 
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cious,  as  its  Surface  is  equi-diftant  from  the  Centre, 
not  only  of  the  Globe,  but  at  leaft  (nearly)  of  Gra- 
vity ^nd  Motion  too,  and  as  fome  have  thought,  of 
the  central  Heat  and  Waters,  But  thefe,  and  divers 
other  Things  I  fliall  pafs  over,  and  infill  only  upon 
two  or  three  other  Benefits  of  this  glob^us  Figure  of 
the  Earth  and  Waters. 

I.  This  Figure  is  the  mod  commodlQus  in  regard 
of  Heat,  and  I  may  add  of  Light  alio  in  fome  mra- 
fure.  For  by  this  means,  thofe  two  great  Benefit 
are  qnifornily  ind  eqijally  in)parted  to  the  World  ; 
They  come  barmonioufly  and  gradually  on,  and  as 
gradually  go  off  again.  So  that  the  daily  and  year« 
ly  Returns  of  Light  and  Darknefs,  Cold  and  Heat, 
Moift  and  Dry,  are  Regular  and  Workman-like» 
(we  may  fay)  which  they  would  not  be,  elpecially 
the  former,  if  the  Mafs  of  Earth  and  Waters  were 
(^s  fome  fapcied  (J?)  it)  a  large  Plain-,  or  as  others, 

like 


Part  in  every  Degree,  in  Phil,  Tranf.  N^  278.)  then  there  it 
jgreac  Reafoo  to  conclude  in  behalf  of  this  Spheroidal  Form. 

The  natnral  Caufe  of  this  Sphericity  of  ourGlobe,  is  (accordr 
ing  to  Sir  Ifa<u  Ntnjgton^s  Principles)  that  AttroBion  which  th« 
jn  finite  Creator  hath  fiamped  on  all  the  Matter  of  the  Uaiverfet 
whereby  ail  Bodies,  and  all  the  Parts  of  Bodies »  matually  attrad 
themfelves,  and  one  unpther.  By  which  Means,  as  all  the 
Farts  of  Bodies  tend  naturally  to  theii.  Center^  fo  they  all  be>- 
take  themfelves  to  a  globous  Figure,  unkfi  fome  othermore 
prevalent  Caufe  interpofe.  Thus  Drops  of  QuiddiJver  put 4» 
a  fpberical  Form,  the  Parts  thereof  firongly  attrading  one  an* 
.other*  So  Drops  of  Water  have  the  fame  Form,  when  falling 
in  the  Air ;  but  are  Hemifpherical  only  when  they  lie  on  a  hard 
Body,  by  reafon  their  Gravity  doth  fo  far  over<-power  their  ielf^ 
9ttraiQ;ing  Power,  as  to  take  off  one  half  of  their  Sphericity.  Thi$ 
Figure  is  commonly  attributed  tp  ^he  PreiTureof  the  circum« 
-ambient  Air :  But  that  this  cannot  be  the  Caufe,  is  manifeft 
from  the  Air-Purop;  the  Cafe  being  the  very  fame  in  an  exr 
baufted  Receiver  as  in  the  open  Air,  and  not  any  the  leaft  Al« 
teration  in  the  Figure  (hat  I  cpiild  perceive,  in  all  the  Trials 
J  have  made.  -       .  ?►  .     . 

.    (b)  It  would  be  frivolous  as.  well  as  endlefs,  to  reckon  up 
|he  various  Opinions  of  th^  Ancient»  ab^ut  the  Ff&ore>€>f'>  the 

Terra- 
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like  a  large  Hill  in  themidft  of  the  Odean;  or  of  a 
multangular  Figure ;  or  fuch  like. 

2.  This  Figure  is  admirably  adapted  to  the  com- 
modious and  equal  Diftrlbutbn  of  tb6  Waters  in  the 
Globe.  For  fince,  by  the  Laws  of  Gravis,  the 
Waters  will  poffefs  the  loweft  Place  5  thererore,  if 
the  Mafs  of  the  Earth  was  cubick,  prifoiatick^  ^r 
any  other  angular  Figure,  it  would  follow,  that  ont 
{too  valla  Part)  would  be  drowned,  and  another 
be  too  dry.  But  being  thus  orbicular,  the  Waters 
are  equally  and  commodiouily  diftributed  here  and 
there,  according  as  the  Divine  Providence  faw  moft 
fit^  of  which  I  (hall  take  Notice  by  and  by. 

3.  The  orbicular  Figure  of  our  Globe,  is  far  the 
moil  heneficial  to  the  Winds  and  Motions  of  the 
Atmofphere.  It  is  not  to  be  doubted,  if  the  Earth 
was  of  fome  other,  or  indeed  any  other  Figure,  but 
ihat  the  Currents  of  Air  would  be  much  retarded,  if 
pot  wholly  ftoppcd.  We  find  by  Experience,  what 
Influence  large  and  high  Mountainsj  Bays,  Capes» 
and  Head-lands  have  upon,  the  Winds;  how  they 
flop  fome,  retard  many,  and  divert  and  change 
(near  the  Shores)  even  the  general  and  conftant 
Winds  {c)^  that  blow  round  the  Globe  in  the  Tor- 

-  rid 

. ^ 

Terraqueoas  Globe ;  fome  of  them  may  be  feen  in  ^«r#«.  Gi9gr, 
Iib.i«  cap.  3.  init,  or  j4ibn^on^s  Thaumaf.  c.  i*  artic.  3.  But 
among  the  Variety  of  Opinions,  one  of  the  principal  was. 
That  the  vifible  Horizon  was  the  Bounds  of  the  Earthy  and  the 
Ocean  the  Bounds  of  the  Horizon ;  that  the  Heavens  and  Earth 
above  this  Ocean,  was  the  whole  viiible  Univerfe ;  and  that  all 
beneath  the  Ocean  was  Hadej^  or  the  invifibU  WorU.  Hencet 
when  the  Sun  fet,  he  was  faid  tingin  ft  Qcian» ;  and  whea 
any  went  to  Hadeij  they  muft  firil  pafs  the  Ocean.  Of  thia 
Opinion  were  not  only  the  ancient  Poets»  and  others  among 
t&e  Heathens,  but  fome  of  the  Chriftian  Fathers  too,  particu- 
larly La3antiuSf  St.  Augufthu^  and  others,  who  thought  their 
Opinion  was  favoured  by  the  Pfalmifl,  in  FJaL  xxiv,  2.  and 
cxxxvi.  6.  Sec  Bifi^ef  Ulher'i  Anfnner  H  ajef.  Cball.  p.  366,  l^c. 
(c)  Neither  d^  thefe  confiant  Trade^ Winds  u/ually  hl9iAf  near 
ike  Sbore^  hi  vnly  $n  the  Oceafi,  ut  leaftio  or  40  Leagues  off  at 
«>*  -  •  J   '  Sea, 


xid.^ne.  /Atttl  tfaereftrevfinte  thk  is  the  WkOc-di 
fuch  little  Excrefotflcts^  whidilavc  hutJatrle^Pm*- 
porticmto  <>ur  .Globe,  ivJiat  wott}d  bo  the  Cotife- 
4^(lie«K:e9^iOf  inwh  vaftef  Angles,  irfafchlivoald  equal 
#, Qc^miet!, ;Temh» ch:  but.  an  Hundredtb  Part-tdr  ilki 
Glpbefa  iUidii;»?  Qtxi^vkf  tfaefe  nmftbis  fucfaxBai'^ 
f tcade,,  aa  .wcmld^reatly  aono^,  or  catther  abiidtutelf 
iftop  tb9  {CiiHiant&of  the  Atcnofphere^  land  tbert^bf 
fkpme  the'VV^orM  of  tfaoib  faiiitiferous.Gaks^): 
I ,  WjC' faid  kts^  it  firwi  ill 

.  Tims  jtbeFifeUra  of  bar  Globe  doikftianifefr  it  lO 
|)ea  WorkjofiCttsitriYance^  itidfrzaich  as  it  is  of  €h^ 
moft  cpfl)ttKidi<nistFigufe;.:aQd  ail  ochers^ 
Ji4bk  jtor  gs^itl  and;  cvujeiit?  InioniiireriiriidNrB^ 
.pI  iir  •■.i..r.^ii7i  L;  • — *  '-  '*  -^-  '  '  - •  -'-^  -'  ^*'"^* 

Hea^  clear f f tin  hnylandi  ihectdll^pn fheJVe^  Coaji,  irS>.idc^^. 
w^'Omttnott^  ^i^inde^oMiEdfitidit  tie  Eaff^-iyj^tnd  Be* 
Hg,thi  4ru$  ^riMWindy  UMi^lmiifi^hynif&  theBhct^/fffiieeet 
ff  ^^  ree§hn^,Qiffk\/imm  tin  Lnt^  Ssinykffli  WM^ 

chap*  i^    ^     »        .  ^  •    "*'  ,  "  i  .'  '";*.:  iiril 

''  A«d  n6t  on!«  Ae  general  Trade-  01nds,  but  airo-  the ;  Cf?ipa^ 
ifffAftk^tAd^mndf^'zrtxti  Itkt  K^aniner  affefled  by  thsLancJsl 
Thi»W'fi>riaBfeaate,/(Mi  tb^  Cdad  of  J^t^  91^6.  ?Wtt.  Bat 
tliisy  iakh  clmicti|i9)ii^».^'apttm  DfffffHr,  chc  R&iderlaiuf^.dki^ 
Koticc  pffc  tkatjhA\'fi^^e''Windyth^t,MlfJi3  on  any  Coafi^eiit^ 
tBf  KorfB  Codft  if  AftiQRf  nvheiBer  tbey^are  conjfantf  and  hlo^w 
ml^  the  Tear 9  w  ivbetber  $bey  are  Jhif ting  Windt^  do  never  blona 
rizht  inon  Ae  Sbeirem  nPt'  right  along  Share^  but  gofioMUeig^  meA-» 
ing  an  acute  Angle  of  about  22  Degrees ,  ^hereforcy  as  the  Land 
mtk  morr£afl0t  WtftlfroiH  North  or  SoutB  on  tht  Coaf%  fi  the 
Winds  doMter  eiccei^dhgly.     IWd.  chap.  H.    ^ 


•:>\ 


CflXp^ 
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:  C  HA  p.     JI. 

Of  the  Bulk  of  the  Terraqueous  Glohe^ 

1 1 1HE  next  Thinrg remarkable  in  the  Terraqueous^ 
X  Globe,  is  the  ^prodigious  Bulk.thcreof  (j^.  A 
Mafs  of  above  260  Thoufand  Million  of  Miles  lb* 
lid  Content.  A  Work  too  grand  for  any  thing  kfs 
than  a  God  to  make*  To  which  in  ibe  next  Plac^ 
1VC  may  add, 

(a)  It  i»not  difficult  to  itia^e  a  pretty  near  Computation  of 
the  Bulk  of  the  Tefraqaeous  Globe,  from  thofc  accurate  Ob- 
lervacions  of  a  Degree  made  by  Mr.  Nortvwd  in  EnglanJ^  and 
Mr.  Ficart  and  Mr.  Cafflni  in  Frattce.  Whofe  Meafures  doiil- 
affurpHzing  Manner  agree.  Bat  Mr.  Cajlai's  Teeming  to  be  the 
moft  accurate  (as  I' have  (hewn  in  my  Aftre  thflogy^  Bookl* 
Qiaf^Sx.  Nofe(a)^  rjiaVe  there  made  n(e  of  his  Determinationt*. 
According  to  which  th^  Diameter  of  the  Earth  being  7967,72- 
EngVtJh  Miles,  its  Ambit  will  be  2^033  Miles  and  half;  add 
(iuppofingit  X6^^  be  Spherical)  its  Sttiface  will  be  199444210" 
Miles;,  which Jbeihgmtllttplied into  one  third  of  its  Semidb*' 
meter,  ogives  thb  folid  Content,  w%,  2648^6000000  Mihn» 


CHAP.     Ill; 

She  Motions  of  the  Terraqueous  Globe. 

THE  Motions  the  Terraqueous  Gbbe  hath,  are 
round  its  own  Axis,  and  round  its  Fountain 
Qt  JLight  and  Heat,  the  Sun  (a).  That  fo  vaft  a  Bo- 
dy as  the  Earth  and  Waters  (hould  be  moved  at 

^.  i  I  I..  I  ,  ■        I  II        liiiil      iiiw I  >^.»ii  ii,^«l«i.iiW    • 

(a)  With  the  Copernicans^  I  take  it  for  granted,- th*t  the 
Diurnal  and  Annual  Revolutions  arc  the  Motions  of  the  Te^ 
raqueoui  Globe,  not  of  the  Sun,  fie.  but  for  the  Pktwf  there- 
of I  (hall  refer  the  Reader,  to  the  Preface  of  my  Jfin^Tbi^kgyt 

and  Book  IV.  Chai>:  iii, 

all' 
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all  (b)i  that  it  Ihould  undergo  two  fuch  different 
Motioas,  as  the  Diurnal  and  Annual  are,  and  that 
thefe  Motions  ihould  be  fo  conftantly  and  regular- 
ly (c)  performed  for  near  6000  Years,  without  any 
the  Icdl  Alteration  ever  heard  of,  (except  Ipme 
Hours  which  we  read  of  in  Jqfl)^  x.  12,  13.  and 
in  Hezekiab^s  Time,  which,  if  they  cannot  be  ac^ 
counted  for  fonic  other  Way,  do  greatly  encreafe' 
the  fonder  (d)  y  thefe  Things,  1  fay,)  do  manifeftly 
;    r  ;  .  ,r  argue 


{6 J  Evtfy  Thin^  that  is  mvoed^  mufl  •/  Niftjpty  bt  movtd 
fy  fmuibing  elfi ;  and  that  Thing  is  moved  by  fometbing  that  is  ^ 
movid  either  hy  anotbtr  Things  or  nqt  by  another  Thing.  If  it  be 
mofwed  by  that  which  is  mo'ved  ty  another,  nve  muft  of  Necejfflty, 
€ome  tofome  priipe  Mover,  that  is  not  mo^ed  by  another.  For  it 
itimlt^ffible^  that  nvhat  moveth,  and  is  moved  by  another,  fifould. 
jiireceedinm^mtiim.    *Ariftot.  Phyf.  lib.vui.  cap.  5. 

\S^httnquodfeipfum  montetf  quia  nunqmm  deferitur  a  fi,  nun^^ 
quam  ^ne  mover i  qtddfm  definjtt :  quinetiam  c^tteris  qu^e  moventur', ' 
hie  fens :  hoc  princffium  eft  movendi,  Principii  autem  nulta  ejt 
origp  :.  nam  ex  princifio  oriftntur  omnia ;  ipfum  autem  nulla  ex  rei 
afid  na/cis  poteft  .*  mc  enim  effit  id  prineipiumy  quod  gigneretur\' 
^iun,de*     C\pBt^,  Tufc.  Queft.  lib.  i.  cap.  23. 

Qogitfmus  fui^i  poffit,  ut  tanta  magnitudo,  ab  aliqud  pofpt 
natura,  tanto  tempore  circumferri  f  Ego  igitur  ajfero  Deum  caufam 
qfit  jsuc  aliter  pojjkfisrit     PUto  in  Epinom. 

^/^/  Among  the  Caufcs  which  Cleantiei  M  faid   in  7uHy  to 
affiga  for  Men's  Belief  of  a  Deity,  one  of  the  chief  is,  JB- 
quabilitatem  tnotus,  c^niverfiomm  Cfielif  Solist  Luna,  Si.derumqui 
omnium  diftinSioneml  varietaiem,  pulcBritudinem,  ordinem  v  qua* 
rum  reruie  njp^^^t^ipfe-  fatis  indicaret,  non  ejfe  ea  fortuita,,    Ut 
fifuis  in  domum  dliquam,  aut  in  gymnafium,  aut  in  forum  venerit ; 
cum  videat  omnium  rerum  rdtionem,  modum,  difcipUnam,  non  pof- 
J^'ieh  ijini4aufd fieri fudicarj,  Jed  eJfe  aliquem  intelligaf,  qui  pr^^  > 
fif^l  iS  eui  pjfireatur  :  multo  magis  in  tantis  motibus,  tantifque  w- 
cijpti^inibus,  tam  ,mulfarum  rerum  at  que  tantjirum  ordinibus,  in 
quiBti^  nihil  unqudptJmme^fa  fSf  infintta  <vetuftas^mentitajitj  ftafu^  ' 
s3  he'ctffe  eft  ab  aliqud  Mente  tantes  nature  mottts  gubernari.   Cic.  > 
de  Nat.  Deor.  lib.  ii»  cap.  5...  . 

x^Hominis  caper  unt  P^un\agnof cere,  ciim  viderenf  Stellut,  t  ant  am 
iomciMnitatemefticerei,ac_die^,no^efque,  aft  ate,  H  hyenu,  fuos 
fern/are  ftaios  orius^  atque  obitus.  Plutarch,  de  Placit.  lib.  i, 
c^p.  6.  .  '  .        \ 

fd)  We  ne^d  ftot  be  folicitous  to  eludp  the  Hiftory  of  thefe 
Miracles^  ai  if  they  were  only  poetical  Strains,  as  Maimohides 

and 
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argue  foiile  divine  infinite  Power  to  be  concerned 
therein  (t)  :  But,  efpecially,  if  to  all  this  we  add 
the  wonderful  Convenience,  yea,  abfolute  Neccffity 
of  thefe  Circumvolutions  to  the  Inhabitants,  yea,  all 
the  Produfts  of  the  Earth  and  Waters.  For  to  one 
of  thefe  we  owe  the  comfortable  Changes  of  Day 
and  Night  J  the  one  for  Bufincfs,  the  other  for  Rc- 
pofe  (/} ;  the  one  for  Man,  and  moll  other  Ani- 
mals to  gather  and  provide  Food,  Habitation,  and 
other  Neceflaries  of  Life;  the  other  to  reft,  refrefli^ 
and  recruit  their  Spirits  (g\  wafted  with  the  La- 
bours 

and  fome  others  foncy  Jofiua^t  Day  to  have  been,  wz.  only  an 
ordinary  Summer's  Day  ;  but  fuch  as  had  the  Work  of  many 
Days  done  in  it ;,  and  therefore  by  a  poetical  Stretch  made,  as 
if  theDajr  had  been  lengthened  by  the  San  ftanding  ftill.  Bat 
in  the  Hiftory  they  are  feriouily  related,  as  real  Matten  of 
Fa6l,  and  with  fuch'  Circumftances  as  manifeft  them  to  haye 
been  miraculous  Works  of  the  Almighty :  And  the  Prophet 
Hahakkuk^  iii.  1 1.  mentions  that  of  JoJbudjA  fuch.  And  there- 
fore, taking  them  to  be  miraculous  Perverfions  of  the  Courie 
of  Nature,  inflead  of  being  ObjeAions,  they  are  great  Argu* 
ments  of  the  Power  of  God:  For  in  HexiAsal^s  Cafe,  to  whed 
the  Earth  icfelf  backward,  or,  by  fome  extraordinary  Refrac- 
tions, to  bring  the  Sun's  Shadow  back  lo  Decrees :  Or,  in 
ycjhua*%  Cafe,  to  flop  the  diurnal  Courfe  of  the  Globe  for 
fome  Hours,  and  then  again  give  it  the  fame  Motion  ;  to  dai 
I  fay,  thefe  Things,  required  the  fame  infinite  Power,  which 
at  firft  gave  the  Terraqueous  Globe  its  Motion. 

{ij      Nam  atm  iiffofiti  fuiefijim  faiira  Mundi, 
Prafcrifto/que  Maris  finis  ^  Anmqm  matui, 
J^t  Lucis,  NoSi/que  wees  :  tunc  omnia  rebaf 
Qonfilio  firmata  Dei^  qui  hge  mo*ueri 
Sidiraf  quifruges  di<Qerfo  tempore  na/ci, 
^i  'uatiam  Pbceben  alitno  jufferit  igne 
Complerif  Solemquefuo ;  porrexerh  undis 
Littora ;  Tellurem  medU  Ubranferat  axe, 

Claudian  in  Rufin.  lib.  i.  initio.  ' 

(f)  Diet  weSifque  wciffitsido  cenfervat  animatifes,  triBuens  aliud 
4(ge9idi  tempuSf  aliud  quiejcendi.  Sic  undique  omnia  raiione  conctu* 
ditur^  Mint e J  Conjilioque  divino  omni  in  hoc  mundo  ad  falutem 
^mninmt  eott/ervationemque  admirabiliter  adminifirari*  Cicer.  de 
Nat.  Deor.  lib.  ii.  c.  53*. 

(gj  The  acute  Dr.  Chejne,  in  his  ingenioDs  Piiio/.  Princ,  of 

Natter  at 
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bours  of  the  Day.  To  the  other  of  thofe  Motions 
ly^  owe  the  Scafonsof  Summer  and  Winter,  Spring 
and  Autumn,  together  with  the  beneficial  Inftanees 
^nd  Eflfedis  which  thefe  have  on  the  Bodies  and  Stite 
of  Animals,  Vegetables,  and  all  other  Things,  both 
in  the  Torrid,  Temperate,  and  Frigid  Zones. 


N^Kfuimi  RiligisM,  amoBg  other  Ufes  of  Day  and  Night,  Oiiti* 
,tke  Night  is  moft  proper  for  Sleep;  becaufe  when  the  Sun  \i 
above  the  Horizon,  Sleep  ia  prcjadicwl,  by  ReaTon  the  Per- 
iplrations  arc  then  too  gteat.  Alfo  that  Nutrition  is  moftiy,  if 
not  altogether,  performed  in  Time  of  Refl ;  the  Blood  having 
too  quick  a  Motion  in  the  Day  ;  for  which  Reafon,  weak  Per? 
Tons,  Children,  kQ»  are  noarifhcd  mo&,  and  recruit  beftj  by 
Sleep.  ;     "^ 


CHAP.     IV. 

tff  the  Place  and  Situation  of  the  Tef-raqueous 
Globe,  in  nfpeSl  to  the  Heavenly  Bodies. 

ANother  Thing  very  confiderable  in  our  Globe, 
is  its  Place  and  Situation  at  a  due  Diftance 
irom  the  Sun  {a)^  its  Founuin  of  Light  and  Heat; 
and  from  its  neighbouring  Planets  of  the  folar  Sy- 
ftem,  and  from  the  fix'd  Scars.  But  thefe  Things  I 
have  fpokcn  more  largely  of  in  my  Survey  of  the  aea- 


(a)  It  is  a  manifefl  Sign  of  the  Creator's  Management  and 
Care,  in  placing  the  Terraqueous  Globe  at  that  very  Diftance 
it  is  from  the  Sun,  and  contempering  our  own  Bodies,  and  all 
other  Things,  fo  duly  to  that  Diilance.  For  was  the  Earth 
farther  from  the  Sun,  the  World  woald  be  ftarved  and  frozen 
'ixrith  Cofd:  And  was  it  nigher,  we  fhoold  be  burnt,  at  leaft 
the  moft  combuftible  Things  would  be  fo,  and  the  World  wonM 
be  vexed  with  perpetual  Conflagrations.  For  we  (ee  that  a  few 
of.  the  Rays  of  the  Sun,  even  no  more  than  what  fall  withki 
the  Compafs  of  half  an  Inch  or  an  kich  in  a  Burning«GUfs* 
wiU  fire  combuftible  Bodies,  even  in.  our  own  Climate.   . 

vens 
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^ens  {b)j  and  therefore  only  barely  njention  Uiem 
now:  to  infift  more  larjgely  upon, 

(b)  •  Afirs^Titologyr  Book  VIL  thtp.  \iu 


C    H   A   R     V. 

^h  Difiribution  of  th^  Earth  and  Waters^ 
»  ■        ^ 

THE  Diftribodon  of  the  Wateri^  ^  tfie  drf 
.  Land,  although  it  may  fccm  rude  and  undc- 
£gn^  to acarelcfe  Vlew»  and  13  by  ion^i^  taxM  ju 
fuch  (^),  yet  is  admirably  well  adjuftcd  to  the  Ufia 
and  jCouvcnienccs  of  our  World.  For 


(a)  Yhe  moft  eminent  Author  I  have  met  withj  tliat  fin& 
fault  with  the  Diftribotion  of  the  Earth  and  Waters,  and  in- 
deed with  the  whole  preTeht  Stru£^ure  of  the  Globe,  Is  the 
learn^i  and  eloquent  Theorift,  Dr.  Burnet,  who  frequently  ex« 
claims  on  this  Point :  Tellus  noflray  Ji  Warn  Jsmul  umpkSamur^ 
jw«  eft  or  din  at  a  t^  <venufta  rerum  campages^^  fed  moles' aggefla 
njorioy  incertoque  citu  partlum^  nulla  ordinis  aut  'venuftjais  bahitd 
rationed  Theor.  Sacr.  lib.  i.  cap.  7.  Ecauis  autem  a  Deo  bac 
itafoQa  ?  ^c.  ib.  ^0  autem  HercuUo  labore  opus  ejftt  ad  exca» 
ffandam  Urram  in  tantum  biatum  ?  — -  Si  immediai^  a  cau/d  prima 
effe&us  fuijfet  bic  al'veusy  aliquem  faltem  ordinem,  menfuram,  £ff 
proportionem  notare  'voluijfet  in  ipjtus  formd^  \£  partium  difpoM" 
tione ;  —  fed  confufc^  omnia^  fcff.  ib.  cap.  8.  feUus  noftra  cum 
exigua  fit ;  eft  etiam  rudis :  Et  in  ilia  exiguitati  niulta  funtfuper^ 
flua,  muha  inelegant ia.  Dimidiam  terra  fuperftciem  inundat  O^e^ 
anus  y  magna  ex  parte^  ut  mibi  njidetur^  inuiilis.  And  then  he 
goes  on  to  (hew  how  this  Part  of  the  Creation  might  be  amend- 
ed, ibid,  cap,  10.  All  this  to  me  is  furprizing  from  an  Au- 
thor of  great  Ingenuity,  who  feems  in  his  Book  to  have  a  Juft 
Opinion  of>  and  due  Veneration  for  God,  But  certainly 
fuch  Notions  are  very  inconfiftent  with  the  Belief  of  God's 
creating,  efpeciaUx  his  governing  and  ordering  the  World. 
But  fuppofe  the  Terraqueous  Globe  was  fuch  a  rude,  confuf- 
ed,  inconvenient  Mafs,  as  l)e  pretends,  yet  it  is  well  enough 
for  a  £hful  World.    But  beiides^  what  Others  have  Ibng  ago 
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For  in  the  firft  place,  the  Diftribution  is  fo  well 
made,  the  Earth  and  Wa;ers  fo  handfomely,  fo 
Workman-like  laid,  every  where  all  the  World  over, 
that  there  is  a  juft  -ffilquipoifc  of  the  whole  Globe; 
The  Nmbern  balancech  the  Southern  Ocean^  the 
Atlantick  the  Pacifick  Sea.  The  American  dry  Land 
is  a  Counterpoise  to  the  European^  Jfiatick^  and 
'African* 

*  In  the  next  place,  the  Earth  and  the  Waters  are 
fo  admirably  well  placed  about  in  the  Globe,  as  to 
be  helpful  to  one  another,  to  minifter  to  one  ano- 
ther^sUfes.  The  great  Oceans,  and  the  leffer  Seas  and 
Lakes,  are  fo  admirably  well  diftributed  throughout 
the  Globe  {b)^  as  to  afford  fufficient  Vapours  (c)  for 

Clouds 


abundantly  anfwered,  the  following  Survey  will,  I  hope,  fuf- 
ficiently  manifeft  it  to  be  the  Work  of  a  wife  and  beneficent^ 
as  well  as  omnipotent  Creator. 

(B)  Some  have  objedted  againft  the  Diftribudon  of  the  EartK 
and  Waters^  as  if  ^e  Waters  occupied  too  large  a  Patt  of  the 
Globe,  which  they  think  would  be  of  fireacerUfe,  if  it  wat 
dry  Land.  But  then  they  do  not  confider  that  this  would  de- 
prive the  World  of  a  due  Quantity  q£  Vapours  and  Rain.  For 
'  if  the  Cavities  which  contain  the  Sea,  and  other  Waters,  were 
deeper,  although  the  ^Waters  were  no  lefs  in  Quantity,  only 
their  Surfaces  narrower  and  lefler,  the  Evaporation  would  be 
fo  mudi  the  lefs,  inafmuch  as  thofe  Evaporations  are  made  from 
the  Surfaces,  and  are  confequently,  in  Proportion  to  the  Sur« 
fice,  not  the  Depth  or  Quantitv  of  Water. 

(f)  I  took  Notice  before,  m  Book  I.  Chap.  iii.  Noti  faj. 
That  the  Vapours  conilitucing  Clouds  and  Rain,  are  Vejkula 
of  Water  detached  by  Heat,  '{he  manner  of  which  I  conceive 
to  be  thus  ;  Heat  being  of  an  agile  Nature,  or  the  lighteft  of 
all  Bodies,  eafily  breaks  loofe  from  them  ;  and  if  they  are  hu- 
mid, in  its  Paffage,  carries  along  with  it  Particles,  or  little 
Cafes  of  Water ;  which  being  lighter  than  Air,  are  buoyed  up 
thereby,  and  fwim  in  it;  until  by  knocking  againft.  one  an- 
other, or  being  thickened  by  the  Cold,  (as  in  the  Note  before* 
icited)  they  are  reduced  into  Clouds  and  Drops. 

Having  mentioned  the  Manner  how  Vapours  are  raifed,  and 
there  being  more  Room  here  than  in  the  Note  before-cited. 
I  (hall,  for  the  lUuftration  of  Nature's  Procefs,  take  Notice  of 
three  Things  obfervable  to  our  Purpofe,  in  Water  over  the 
Fire.    L  That  the  Evaporations  are  proportional  to  the  Heat 

afcen* 
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Clouds  and  Rains,  to  temperate  the  Cold  {c)  of 
the  Northern  frozen  Air,  to  cool  and  mitigate  the 

Heats 


afcending  out  of  the  Water.  A  fmall  Heat  throws  off  but  few 
Vapoars,  fcarce  viiible  :  A  greater  Heat,  and  afcending  in 
greater  Quantities,  carries  off  grofler,  larger,  and  more  nu- 
merous P'efaula^  which  we  call  a  Steam:  and  if  the  Heat  breaks 
through  the  Water  with  fuch  a  Fury,  as  to  lacerate  and  lift  up 
great  Quantities  or  Bubbles  of  Water,  too  heavy  for  the  Air  td 
carry  or  buoy  up,  it  caufeth  what  we  call  Boiling,  And  the 
Particles  of  Water  thus  mounted  up  by  the  Heat,  are  viable 
Sphssrules  of  Water,  if  viewed  with  a  Microfcope  as  they  fwim 
about  in  a  Ray  of  the  Sun  let  into  a  dark  {loom,  with  warm 
Water  uoderncath  :  where  fome  of  the  Vapours  appear  large> 
feme  fmaller  Spbasrules,  accordine  (no  Doubt)  to  the  larger 
and  leiTer  Quantities  of  Heat  blowing  them  up  and  carrying 
them  off.  2.  If  thefe  Vapours  be  intercepted  in  their  Afcenc 
by  any  Context,  efpecially  cold  Body,  as  GIafs>  Marble,  (ffr* 
they  are  thereby  reduced  into  Drops  and  Maffes  of  Watery  like 
thoie  of  Rain,  Wr.  3.  Thefe  Vapours,  in  their  Afcent  front 
the  Water,  may  be  obferved  in  cold  frofty  Weather,  either  to 
rife  but  a  little  above  the  Water,  and  there  to  hang^  or  to 
glide  on  a  little  above  its  Surface  :  Or  if  the  Weather  be  very 
cold,  after  a  little  Afcent,  they  may  be  feen'to  fall  back  again 
into  the  Water ;  in  their  Afcent  and  Defdent  defcribing  a 
Curve  fome  what  like  that  of  an  Arrow  from  a  Bow*  But  in  a 
warmer  Air;  and  IHII,  the  Vapours  afcend  more  nimbly  and 
copioufly,  mounting  up  aioft  till  they  ar^  out  of  fight.  But  if 
the  Air  be  warm  and  windy  too,  the  Vapours  are  fooner  car* 
ried  out  of  Sight,  and  make  Way  for  others.  And  according- 
ly I  have  often  obferved,  that  hot  Liquors,  if  not  fet  too  thin, 
and  not  frequently  ftirred,  cool  flower  in  the  greateft  Ffofts, 
than  in  temperate  Weather,  efpecially  if  windy.  And  it  is 
manifell  by  good  Experiments,  that  the  Evaporations  are  lefs 
at  thofe  Times  than  thefe ;  lefs  by  far  in  the  Winter  than 
the  warmer  Months. 

(c)  As  our  Northern  Iflands  are  obferved  to  be  more  tem- 
perate than  our  Continents  (of  which  we  had  a  notable  In- 
ilance  in  the  great  Prod  in  1708-9,  which  Ireland  and  Scotland 
felt  lefs  of  than  moft  Parts  of  Europe  befides ;  of  which  fee 
Book  IV.  Chap.  xn.sNote  (c)y  fo  this  Temperature  is  owing  to 
the  warm  Vapours  afforded  chiefly  by  the  Sea,  which,  by  the 
preceding^ote,  mufl:  neceffarily  be  warm,  as  they  are  Vapours, 
or  Water  inflated  by  Heat, 

The  Caufe  of  this  Heat  I  take  to  be  partly  that  of  the 
Sun,  and  partly  Subterraneous.  That  it  is  not  wholly  that  of 
the  Sim,  is  manifeft  from  Vapours  being  as^  or  more,  copi- 

,  E  oufly 


$6  Jbijirihution  of  ttk        Bodtc  IL 

Heats  {d)  of  the  Torrid  Zone,  and  to  rcfrefh  the 
Earth  with  fertile  Showers;  yea,  in  fomjc  Meafure 
to  minifterfrefh  Waters  to  the  Fountains  and  Rivers. 
Nay,  fo  abundant  is  this  great  Bkffing,  which  the 
xnoft  indulgent  Creator  bath  afforded  us  by  Means 
of  this  Diftribution  of  the  Waters  I  am  fpeaking  of, 
that  there  is  njorc  than  a  fcanty,.  bare  Provifion,  or 
mere  Sufficiency-,  evcna  Plenty,  a  Surplufage  of  this 
lafcfui  Creature  of  God,  (the  frclh  Waters)  afforded 
to  the  World  %  and  they  fo  well  ordered,  as  not  to 
drown  the  Nations  of  the  Earth,  nor  to  ftagnate, 
ftinky  and  poifon,  or  annoy  them  ;  but  to  be  gently 
carried  through  convenient  Channels  back  again 
to  their  grand  Fountain  {e)  the  Sea  •,  and  many  of 

them 

ftuflyTaifed  when  the  Sun- beams  are  weakeft,  as  when  ftrong- 
<ft,  rhere  being  greater  Rains  and  Winds  at  the  one  Time  than 
the  other.  And  that  there  is  fuch  a  Thing  as  Suhierramous 
Heat,  (^whether  Central,  or  from  the  Meeting  of  Mineral  Juices ; 
or  fuch  as  is  Congenial  or  Connatural  to  our  Globe^  I  have  not 
Time  to  enquire ;  but  I  fay,  that  fuch  a  Thing  is,)  is  evident^ 
not  only  from  the  Hot-Baths,  many  liery  Eruptions  and  Ex- 
plolions,  ^c.  but  alfo  from  the  ordinary  Warmth  of  Cellars  and 
Piaces  under  Ground,  which  are  not  barely  comparatively 
warm,  but  of  fuflicient  Heat  to  raife  Vapoars  alfb  :  as  is  mani- 
feft  from  the'  ftnoking  of  perennial  Fountains  in  frofty  Weather^ 
and  Water  drawn  out  of  Pumps  and  open  Wells  at  fuch  a 
Time.  Yea,  even  Animals  themfelves  are  fenfible  of  it,  as 
particularly  A/(?/^/,  who  dig  before  a  Thaw,  and  againftfome 
other  Alterations  of  the  Weather;  excited,  no  doubt,  there-  . 
Unto  by  the  fame  warm  Vapours  arifin^  in  the  Earth,  which 
a'nimate  them,  as  well  as  produce  the  fucceeding  Changes  of 
the  Weather.  " 

fJJ  Befides  the  7>/j</^'^f7W/,  which,  fcrve  to  mitigate  the 
cxccflive  Heats  in  the  Torrid  Zone;  the  Clouds  arc  a  good 
Screen  agair.ft  the  fcordhing  Sun  Beams,  cfpecially  when  the 
Sun  pnfteth  their  Zenith  ;  at  which  Time  is  their  Winter,  or 
cooleft  Seafon,  by  Reafon  they  have  then  moft  Clouds  and 
Rajn.  For  which  Service,  that  which  Farene  takes  Notice  of, 
h  a  great  Providence  of  God,  <viz.  Pleraque  loca  Zona  Torrtdte^ 
nHcinum  hahent  mare,  ut  India,  Infula  Indies,  Lingua  Afric^t^ 
Guinea^  Brajilia,  Perwvia,  Mexicana,  liifpania  :  Pauca  loca 
Zona  Torrid^e  funt  Mediterranean  Varenii  Geogr.  lib.  ii,  cap. 
26.  prop.  JO.  fedl  7. 

(e)  Thai  t>priiigs  have  their  Origin  from  the  Sea;  and  not 

frosa 


Chap*  V.       lB,arth  and  Waters.  §i 

them  through  fuch  large  Traftsof  Land,  and  tofuch 
prodifgious  Diftances,  that  it  is  a  great  Wonder  the 

Foun- 


from  Rains  and  Vapours,  among  many  other  ftrong  Reafons, 
1  conclude  from  the  Perennity  of  divers  Springs,  which  always    - 
afford  the  fame  Quantity  of  Water.     Of  this.  Sort  there  are 
many  to  be  found  everywhere.     But  I  Ihall,  for  an  Inftance, 
fingle  out  one  in  the  Parifli  of  IJpminfter,  where  I  live,  as  be- 
ing very  proper  for  my  Purpofc,  and  one  that  I  have  had  better 
Opportunities  of- making  Remarks  upon  abgve  twenty  Years. 
This  in  the  greateft  Drouths  is  little,  if  at  all  dimini(hed,  that 
I  could  perceive  by  my  Eyc^  although  the  Ponds  all  over  the 
Coufttry,  and  an  adjoining  Brook,  have  been  dry  for  many 
Months  together  ;  as  particularly  in  dry  Sunimer  Months  of 
the  Year  1705.     And  in  the  wetteft  Seafons,  fuch  as  theSum- 
ihcr  and  other  Months  were,  preceding  the  violent  Storm  irt 
November  1703.     (Fide  Phil.  Tranf.  N®  289.)     I  fay,  in  fuch 
wet  Seafons  I  have  not  obferved  any  Increment  of  its  Stream, 
excepting  only  for  violent  Rains  falling  therein,  or  running 
down  from  the  higher  Land  into  it ;  which  difcoloureth  the 
Waters  oftentimes,  and  makes  an  Increafe  of  only  a  Day's  or 
Ibmetimes  but  a  few  Hours  Continuance.     But  now,  if  this 
Spring  bad  its  Origin  front  Rain  and  Vap6ur$,  there  would  be 
an  Increafe  and  Decreafe  of  the  one,  as  there  fhould  happen  to 
be  of  the  other :  As  a£tually  it  is  in  fuch  temporary  Springs  as 
.  have  undoubtedly  their  Source  from  Rain  and  Vapours. 

B^t  befidcs  this,  another  confiderable  Thing  in  this  Upminfter 
Spring  (and  Thoufands  of  others)  is,  that  it  breaks  out  of  fo 
inconiiderable  an  Hillock,  or  Eminence  of  Ground,  that  can 
have  no  more  Influence  in  the  Gondcnfaiion  of  the  Vapours,  or 
flopping  the  Clouds,  (which  the  Maintaincrs  of  this  Hypothe- 
iis  foppofe)  than  the  lower  Lands  about  it  have.  By  fome  Cri- 
tical Obfervations  I  made  with  a  very  nice  portable  Barometer, 
I  found  that  my  Houfe  ftands  between  80  and  90  Feet  highei 
than  the  Low-VS^ater  Mark  in  the  Kvftv  oi  Thames,  neafeftme ; 
and  that  Part  of  the  River  bein^  fcarce  thirty  Miles  from  the 
Sea,  I  gqefs,  (and  am  more  conhrmed  from  fome  later  Experi-* 
ments  I  made  nearer  the  Sea)  that  we  cannot  be  much  above 
100  Feet  above  the  Sea.  The  Spring  I  judge  nearly  level  with, 
or  but  little  higher  than  where  my  Houfe  Hands  ;  and  the  Lands 
from  vcrhence  it  immediately  ifTues,  I  guefs  about  15  or  20  Feet 
higher  than  the  Spring ;  and  the  Lands  above  that,  of  no  vtry 
remarkable  Height.  And  indeed,  by  a^ual  Meafure,  one  of 
the  higheft  Hills  I  have  met  with  iti.EJex^  is  but  363  Feet 
high  ;  (Fide  Phil,  Tranfaa.  N^  313.  p.  16)  and  I  gaefsjby 
fome  very  late  Experiments  1  inade,  neither  that,  nor^any 
other   Land   in  EJfex^  to   be  above  400  Feet  above  the  Sea.  . 

£  *.  '  Now 
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Fountains  fhould  be  high  enough  (/),  or  the  Sete 
low  enoughj  ever  to  afford  fok»ng  a  Conveyance. 
Witncfs  the  Danube  (g)  and  fFoIga  of  Europe^  the 
Nile  (h)  and  the  Niger  (/)  of  Africk^  the  Ganges  {k) 

and 

Now  what  is  fo  inconfiderabl^  a  Rife  of  Land  to  a  perennial 
CoDdeniation  of  Vapours,  /it  to  maintsun  even  fo  inooniiderable 
a  Fountain  as  what  1  have  mentioned  is  ?  Or  indeed  the  Hi^h*'^ 
lands  of  the  whole  large  County  of  Effix^  to  the  maintaining 
of  all  its  Fountains  and  Kivulets  ? 

But  I  (hall  not  Farther  profecOte  this  Argument,  but  refer  td 
the  late  learned,  curious,  and  induftrious  Dr.  P/d/'s  Tentamem 
FhiL  d&  Orig.  Font,  in  which  he  hath  fully  difcuiTed  ^his  Matter. 

As  to  the  Manner  how  the  Waters  are  raifed  up  into  the 
Mountains  and  higher  Lands,  an  eafy  and  natural  Reprefenta- 
tion  may  be  made  of  it,  by  putting  a  little  Heap  of  Sand» 
Afhes,  or  a  little  Loaf  of  Bread,  (ffr.  in  a  Bafon  of  Water; 
where  the  Sand  will  reprefent  the  dry  Land,  or  an  liland,  and 
the  Bzfon  of  Water  the  Sea  about  it.  And  as  the  Water  in 
the  Bafon  rifethto,  or  near  the  Top  of  the  Heap  in  it.  To  doth 
the  Waters  of  the  Sea,  Lakes^  ISc*  rife  in  the  Hills.  Which 
Cafe  I  talce  to  be  the  fame  with  the  Afcent  of  Liquids  in  Ca« 
pillary  Tubes,  or  between  contiguous  Planes^  or  in  a  Tube 
£Iled  with  Aflies :  Of  which  the  induftrious  and  complete  Ar- 
tificer in  Air  Pumps,  Mr.  Hawkjbetf  hath  given  us  fome,  not 
contemptible  Experiments,  in  his  Pbyf,  Mtch.  Exp.  p.  139. 
.  Among  the  many  Caufes  afligned  for  this  Aicent  of  Liquors, 
there  are  two  that  bid  the  faireft  for  it,  *vi%*  the  Prejfwre  of  tht 
Atmofphere^  and  the  Neiotonian  AttraSion.  That  it  is  not  the 
former,  appears  from  the  Experiments  fucceeding,  as  well,  or 
better,  in  Vacuo^  than  in  the  open  Air^  the  Afcent  being  rather 
fwifter  in  Vacuo.  This  then  being  not  the  Caufe^  I  fhall  fup- 
pofe  the  other  is  \  but  for  the  Proof  thereof  I  fhall  refer  to  fome 
of  our  late  EngUJh  Authors,  efpecially  fome  very  Ute  Experi- 
ments made  before  our  mod  famous  i^^^a/ ^«r/>/|r,  which  will 
be  fo  well  improved  by  fome  of  that  illuftrious  Body,  as  to  go 
near  to  put  the  Matter  out  of  doubts 

(f)  bee  Book  III.  Chap.  iv. 

(g)  ^^^f  Danube,  in  a  foher  Account ^  performs  a  Courfe  of 
sthove  1500  MiUj  (i*  e.  iQ  a  ftrait  Line)  from  its  Rife  to  its  Fall* 
Bohun's  Geogr.Dia. 

(bj  Tragus  fc.  Longitudo  [NiH]  fjl  milliarium  circiter  630 
Germ,  Jive  IiaL  25  20,  pro  qui  bus  ponere  licet  300O  propter  cur* 
vaturas.  Varen.  Geogr,^  lib.  i.  cap.  16.  p.  27. 
■  (ij  Farene  reckons  the  Courfe  of  the  Niger^  at  a  middle  Com- 
putation, 600  German  Miles,  that  is  2400  Italian, 
(k)  Thatof  theGtf/f^/j  he  computes  at\3po  ftrw/i/n.  Miles* 
•  .   -  But 
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and  Euphrates  oi  Afia^  and  the  Amazons  River  (I) 
and  Rio  de  la  Plata  of  America^  and  many  others 
^hich  might  be  named ;  fome  of  which  are  faid  td 
run  above  5000  Miles,  and  fome  no  lefs  than  600D 
from  their  Fountains  to  the  Sea,  And  indeed  fuch 
prodigious  Conveyances  of  the  Waters  make  it  ma- 
nifeft,  that  no  accidental  Currents  and  Alterations 
of  the  Waters  themfelvcs,  no  Art  or  Power  of  Man, 
nothing  lefsr  than  the  Fiat  of  the  Almighty,  could 
ever  have  made,  or  found,  fo  long  and  commodious 
Declivities,  and. Channels  for  the  Paflage  of  the 
Waters. 


But  if  we  add  the  Curvatares  to  the(e  Rivers,  their  Channelf 
are  of  a  prodigious  Length. 

(I)  OriteTf  fiumen  (^u»d  plerufnque  Amaxgnum^  l^c)  hand 
fro€ul  ^ito  in  montihus-^  Cum  per  Intc'as  Hijpanicoi  1 356.  cur- 
fim  abiuddenti  in  orieniim  c^wtimtarit,  ofiio  84  kucas  iatc «— >  im 
Oce4mttm  pracipitatur.  Chr.  D'Acngna  Relatio  de^uipipe  Aniaz^ 
in  Aft.  JSrttd.  Aug.  i$8^. 


C  H  A  P,    VI. 

The  great  Variety  and  ^antity  of  all  Things^ 
upon^  and  In  the  Terraqueous  Glohe^  ^rowded 
for  the  Ufes  of  the  World. 

THE  laft  Remark  I  fliall  make  about  the  Ter^ 
raqueous  Globe  in  general  is,  the  great  Variety 
ot  Kinds,  or  Tribejs,  as  well  as  prodigious  Number 
of  Indiviuals  of  each  various  Tribe,  there  is  of  all 
Creatures  {a).    There  are  fo  many  Beafts,  fo  many 

Birds, 


(a)  Non  dot  Deus  btntficia  ?  Vnde  ergo  ifta  qua  pojjides  ?  — — 
XJndi  bac  innumerabiliay  oculos^  aures  i^  auimum  muicentia  ?  Vn* 
4tiU.<i  luxuriam  juoqut  injlruim  (ofia  ?    Neque  fnim  nuejpiatibui 

g  3  fofftupt^ 
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Birds,  fo  many  Inftfts,  fo  many  Reptiles,  fo  many 
Trees,  fo  many  Plants  upon  the  Land;  fo  many 
.Fifties,  Sea-plants,  and  other  Creatures  in  the  Wa- 
ters ;  fo  many  Minerals,  Metals,  and  FofCles  in  the 
Subterraneous  Regions  -,  fo  many  Species  of  thefeG^- 
neray  fo  mgny  Individuals  oi  thoit  Species^  that  there 
i^  nothing  wanting  to  the  Ufe  of  Man,  or  any 
other  Creature  of  thi^  lower  World*  If  every  Ag^ 
doth  change  its  Food,  itswayof  Cloathing,  it3 
way  of  Building;  if  every  Age  (b)  ha.th  its  Variety 
©fDifeafcs;  nay^  i/  Man,  or  any  other  Animal, 
was  minded  to  change  thefe  Things  every  Day,  ftiU 
the  Creation  would  not  be  exhauftcd,  ftill  nothing 
would  be  wanting  for  Food,  nothing  for  Phyfick, 
nothing  for  Building  and  Habitation,  nothing  for 
Cleanlinefs  ^nd  Refrclhmcnt,  yea,  even  for  He- 
oration  and  Pleafurc.  But  tbeMunificence  of  the 
Creator  is  fuch^  that  there  is  abundantly  enough  to 
fupply  the  Wants,  the  Conveniehcies,  yea,  ?ilc«oft 
the  Extravagancies  of  all  the  Creatures,  in  all  Places, 
all  Ages,  and  upon  all  Occafions. 

tantttntmoiTo  noftris  provi/um  eft :  u/que  in  delicias  amamur.  Tot 
Arbuftoy  non  urn  modo^frugijera^  tot  berhte  falutares^  tot  marieta^ 
til  cihorumy  ftr  totum  annum  digefta^  ut  inerti  quoque  fortuita  ter» 
t4t.  almenta  prwheum*  Jam  anlmalia  omnis  generis t  alia  h 
Jfcc9y  tS/C.  —  ut  omnij  rerum  natura  fart  iribut^m  aliquoi  nobis 
cmftrrtt.     Senec.  de  Beaef.  }ib.  itr.  cap«  t^,  ubi  plura  vide. 

Hicy  ubi  kabitamus  non  inlermittit  fuQ  tempore  CeeUtm  nitefctfey 
nr bores  frandefcere —  turn  muUitudinem  pecudum  partim  ad  vefcen- 
dum^  partim  ad  cultus  agrorumy  partim  ad  *veBendum^  partim  ad 
iorpofa  'veftienda  ;  -  haminemque  ipfum  quafi  contemplatoxem.  cali  ac\ 
dfirim,  ipforumqui  cult  or  em,  -**  H^c  igimr^  ii  alia  innumerabiUa 
€wn  cernimusy  pojfumufne  dubiiarey  quin  his  profit  aliquis  *vel  Ef- 
fi^or^  fi  htec  natafunty  ut  Fldfoni  ^idetur  :  'uel fi  femper  fuirint^ 
Ut  Ariftoteli  placet y  Moderator  tanti  operis  i^  munertsf  Cic%  Toic,' 
Qucft.  Jrb.  1.  cap,  28,  Z9. 

(b)  Sunt  £ff  gentium  differentia  non  mediocres  —  qua  contem* 
fhtio  aufert  rur/us  nos  ad  ipjorum  animalium  naturasy  ingtnitaf- 
qui  iis  'uel  certiorts  morborum  omnium  medieinas*  Enim  'vero  re* 
r.\m  omnium  Parens y  nullum  animal  ad  hoc  tantum  ut  pafceretury 
aut  alia  Jatiaret  na/ci  fuoluit :  arte/que  falutans  iis  inferuerit^ . 
Plin.  Nat.  Hift.  lib,  xxvii.  cap.  13. 

And 
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And  thismay  fcrretoanfwer  anObjcftiOn  againft 
the  ExceWeacy  of^and  Wifdoai  flicwed  in,  theCrear 
ition  J  namely,  What  need  of  lb  many  Creatures  (V^  ? 
Particularly  of  fo  many  Infcds,  fo  many  Plants,  and 
fo  many  other  Things  ?  And  cfpccially  of  fonxe  of 
them,  that  are  ibfarffora  being  ufcful,  that  they  are 
very  noxious  ;  ifome  by  their  Ferity,  and  others  by 
their  poifonous  Nature,  £^c. 

To  which  I  might  anfwer.  That  in  greater  Va-» 
riety,  the  greater  Art  is  fccn ;  that  the  fierce,  poi-^ 
fonous,  and  noxious  Creatures  ferve  as  Rods'  and 
Scourges  to  chaftife  us  (,d)y  as  Means  to  excite  ouf 

Wifdom, 


fcj  This  was  yio  very  eafy  Qh^^^<^  ^^  ^^  anfwered  by  fuch 
as  held.  That  ati  Thmg^  tvere  made  frr  Men ;  a^  moll  of  the  An- 
cients did ;  as  Ariftotky  Seneca,  Cicero^  and  Plitty^  (to  name 
only  fomc  of  the  Chief.)  Atad  Ciders  <citcs  it  as  the  celebrated 
Chryfippus^s  Opinion,  Pr^clare  enim  Chryfippuij  Catera  nat4f. 
fje  Hominam  Caujay  ^  Deorum.  De  fin  I  bon,  &  mal.  lib.  iii. 
,  And  in  his  De  NaK  Deor.  iih,  \\,  /»/  he  ferioufly  proves  the 
World  itfelf  to  have  been  made  fot  thetJods  ahd  W[an,  and  all* 
Things  in  the  Wwld  to  have  been  rtiade  and  contrived  for  ther 
Senefit  of  Man,  (paraia  IS  iwvtmti  ai-JruQum  Hominuniyixt 
his  Words.)  So  PUnyy  in  his  Preface 'to  his  7th  Book,  faith^ 
!Natiirc  made  all  'f  hings  for  Man  ;  but  then  he  ihakes  a  P'oubv 
Whether  (he  fliewed  herfclf  a  more  indulgent  Parent,  '^rcrueF 
Step-Mother,  as  in  ScoilV.  Chap,x\\.J^oir(bj.  Butfincfe  the 
Works  of  God^have  been  more  difcovered,  and  the  i.imits  0^ 
Ae  tJniyerfe  have  beisri  jfound  -to  be  of  infinitely  greater  gx- 
jteot  than  the  AncieXits  fuppofed  them  ;  this  narrow  Gpinibn 
hath  been  exploded.  And  the  Anf^er  m\\  be  foand  eafy  to' 
thefe  Queftions,  Why  fo  many  ufeTefs  Crefatures  ?  In  the  Hea- ' 
vens.  Why  fo  many  fi^ed  Stars,  and  the  greateft  Part  of  theiA* 
fcarce  vifible  ?  Why  fUCh  Syftenft  of  PJanets,  as  ^in  Juftt'eri[ 
Saturn,  Sec.  {See  my  JJ^ro-TbeoIogy.J  In  the  Earth  and  Waters,' 
Why  fo  many  Creatures  of  no  ifi'e  to  Man  ?  ^ ' 

fd}  Nee  ntinus  elara  exitii  documenta  funt  tit  am  ix  contemh(ff 
dis  animalibus.     M.  Varro  author  eft  a  cttniculis  fnffcju^  ifi  Ifif-^^ 
panid  oppidum,  a  talpis  in  Tbeffalia  :'  ah  rariis  amtatem  in  (^aliii^ 
pulfaniy  ah  Ucufth  in  Africa :  ex  Gyaro,  Cycladum  tnfuld,  incoial 
a  muribus  fugatos  :  Tn  Italia  Amy  das  a  fer petit  thus  delatas.    '  Ci-^ 
tra  Cynamal^os  jEthiopas  late  defer ta  regio  eft,  a  fcorpionilus-  \^ , 
folpugis  gente  fuhlatd  :  IS  a  fcolopendris  ahaffos  Trerien/esy  au- 
fb^efi  Tbeophraflu9.  ■  Plin.  Nat.  Hift.-Ifb.  viir.  c^p.  29,  ^ 
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Wifdom,  Care,  and  Induftry,  with  more  to  the  fame 
purpofe.    But  thcfc  Things  havq  been  fully  urged 

'       '    .        by 


To  thefe  Inflances  ihay  be  added  the  Plague  they  romedmes 
fyffer  from  a  kind  of  Mice  (they  call  Lmingi  temingert  Lemr 
muj.  Sec)  in  Norway 9  which  cat  up  every  green  Thing.  They 
come  in  fuch  prodigious  Numbers,  thVt  they  fancy  them  to  fall 
from  the  Clouds ;  but  Of.  Magnus  rather  thinks  they  come  from 
foraeof  thelQands^  Hffi.  ij^'^.  viii.  cap*  2/  If  the  Reader  hath 
^  mind  to  fee  a  large  Account  of  them,  with  a  Difpute  abou( 
their  Generation,  a  handfome  Cut  of  them,  with  the  Prayert 
and  an  Exorcifm  agaii^fl  them  ufed  in  the  Church  of  Rcf?te,  I 
^alt  refer  him  (it  being  too  tedious  to  recite  in  thefe  Notes) 
to  Mufeum  Wormian,  lib.  iii.  cap.  23. 

^are  patimur  mult  a  mala  a  creatura  quam  fecit  Deus  niji  quia 
^endimus  Deum  P  •—  De  p€tnd  tua  peccatunC-  tmim  accufizy  mnju- 
dicem*  Nam  propter.  Superiiam  infiituit  D/itj  creaturam  iftam  mi* 
nimam  tsf  abjeSiffimam  ut  ipfa  not  torqueret^  ut  4um  fuperhus  fui" 
rit  homo  J  l£ ft  ja&aijerit  ad'verfus  Deum  ^-^  turn  fe  irtxerit^  Pw 
Ijcihus  fuhdatur*  ^]^d  fft  quod  te  inflas  bumafid  fuperbia  ?  — 
TuVuihus  rejtfie  ut  Jormias.  Qognofce  qui  Jis.  Nam  propter  fu^ 
fterbiam  nojftram  dmandum  *—  cret^ta  ilia  qu^  moleftajfunt :  ptfpffm 
lum  Pharaonis  /uperbum  potuit  Deuf  domare  df  XJ/Jts^  de^  tsT^. 
Iflufcas  &  P-^^fi^,  tilts  immijit^  ttt  rebfu  vilij/imh  fuperbia  domare^ 
tMr»  .Omnia  ergo  tif  ipfumm^fa^afunt\  ISfinfiffofaQumefi 
«/it7.'  'Auguft.Tra&.i.-in  S.  Johan.  .  .  :  , 
'  .'But  although  the  infiniteiy  wife  Creator  hath  put  it  Jn  the 
Power  of  fuch  vile  Animals  to  chadife  us,  yet  hath  he  ihewed 
nalefs  Wifdom  and  Kindnefs  in  or4eringm^ny,  if  not  moil  of 
^em  fo,  as  that  it  ihall  be  in  the  Power  of  Man,  and  other 
Creatures,  to  obviate  or  efcape  their  }£i^i)$.  Fjor,  beiides  the 
npble  Antidptes  afforded  by,  Minerals,  .yeg4^tflb]es,  (ffr.  many, 
if  not  tuofl  of  our  European  venomous  Animals  carry  their  Cure, 
as.  well  as  Poifpn,  in  their  own  Bodies.  The  Oil,  and,  I  doubt 
luxt,  the' Body  of  ^^^0r//0»^  too,  is  a  certain  I^pmedy  againft  its 
Stroke*  A  Pee^  Wafpf  os  Hornet^  cruflied  and  rubbed,  an4 
bpund  upon  the  Pli^ce,<I  have  always  found  tp  b^  a  certain 
Cure  for  the  Sting  of  thofe  Creatures.  And  1  queftion  not» 
butthC'Flc^y  efpecially  the  dead,  oi  Viper s^  would  be  found 
a  jkeme^y  for  their  Bites'. 

Our  Viper-Catchers  havt  a  Remfdy^  in  ^vhich  they  place  fo  great 
Confidence  J  as  to  be  no  more  afraid  of  the  Bife,  [of  a  Viper]  than 
(fa  common  Pun^urcm  iinmediately  curing  ^hppjelves  by  the  AppU- 
cation  of  their  Specijickn  This^  though  they  keep  a  great  Secret^  J 
bzve,  uponftriB  Pnquiry^  found  to  be  no  other  than  Axungia  Vi- 
perina,  prefently  rubb/d  into  the  Wounds   T|]is  RjB^edy  the  learn- 
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by  others;  and  it  is  fufficicnt  to  fay,  that  this 
great  Variety  is  a  tnoft  wife  Provifion  for  all  the 
Ufes  of  the  World  ih  all  Ages,  and  all  Places,  Some 
for  Food,  fome  for  Phyfic  70»  fome  for  Habitation, 
fome  for  Utenfils,  fomc  for  Tools  and  Inftruments 
of  Work,  and  fome  for  Recreation  and. Pleafure, 
cither  to  Man,  or  to  fome  of  the  inferior  Creatures 
themfelves  -,  even  for  which  inferior  Creatures,  the 
liberal  Creator  hath  provided  all  Things  neceflary, 
pr  any  ways  condpcing  to  their  happy,  comfortable 
living  in  this  World,  as  well  as  for  Man. 

And  it  is  manifcft,  that  all  the  Creatures  of  God, 
Beafts,  Birds,  Infedls,  PJants,  and  every  other  Gmus^ 
have,  or  may  have,  their  feveral  Ufcs  even  among 
Men.  For  although  in  one  Place  many  Things  may 
licnegledted,  and  out  of  Ufe,  yetin  other  Places  they 
may  be  of  great  Ufe.     So  what  hath  fcemed  ufclefe 


cd  Doftor  tried  himfelf  with  good  Saccefs  in  a  young  Dog  that 
was  bitten  in  theNofc.     Fidi  Mtad  of  Pgifim^  p..  29. 

And  as  to  the  Means  to  eTcapc  the  Mifchicf  of  fuch  noxioiif 
Animals,  belides  what.may  he  cfFedled  by  the  Care,  Induftry^ 
and  Sagacity  of  Man;  (oipe  of  them  are  fo  contrived  and 
made,  as  to  give  Warning,  or  Time  to  Creatures  in  Danger 
from  them.  Thus,  for  Inftance,  the  Rattle  Snake,  the  moft 
poifonous  of  any  Ser|xent,  who  darts  hispoifonoas  Vapours  tQ 
fome  Diftance,  and  in  all  Probability  was  the  Bafilifi  of  the  An* 
cients»  faid  to  kill  with  its  Eyes :  This  involuntarily  giyrt 
Warning  by  the  Rattle  in  its  Tail.  So  the  Sharks  the  moft 
rapacious  Animal  of  the  Waters,  is  forced  to  turn  himfelf  oa 
his  Back,  (and  thereby  gives  an  Opportunity  of  Efcape)  before 
he  can  catch  his  Prey. 

(ej  H^c  fola  Natura  placuerat  ejfe  remedia  par  at  a  'vulgo^  in^ 
njpntu  facilia^  ac  fine  impendioy  ex  quibus  'vivmus.  Pofiea/rau" 
des  hominum  &  ingeniotum  captura  offlcinas  imjinire  ijlas^  in  qui* 
bus  fua  cuique  hcmim  'uapnalis  promittitur  mitd.  Statim  compofi^ 
tfones  ^  mijlur^e  inexplicabiles  decantantur.  Arabia  atque  India 
in  medio  afiimaniur^  ulcerique  par<vo  medicina  a  Rubro  mari  impu^ 
tatur,  cum  rtmedia  'vera  quotidie  pauperrimus  qui/que  c^net.  Piin^ 
l^b.  xxiv.  cap.  21. 

Nonftonte  fua  ex  tellure  germinant  Herba^  qua  contra  quofcun- 
que  morlos  accommoda  funt ;  fedea  <uoluntate  Opificis^  ad  nojiram 
^tilitatem  produnafunt.     Bafil.  Afcct.  Tom.  \u  v 

Confult  hcrei^^X.  Note  (%),  (aa)^  (it^' 

in 
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in  ^w  Age«  hath  been  received  in  another  \  9s  all  the 
new  Difcovcrics  m  Phyfick,  and  all  the  Alterations 
in. Diet  do  fufBcicntly  witnefe.  Many  Things  alfo 
jbere  are  mhachr-in  one  Form  may  be  pernicious  to 
Man  •,  but  ia  another  of  great  Ufe.  There  are  many 
JPUnts  {f)y  ttjany  Animals^  many  Minerals,  which 

in 


(f)  Among  poifonous  Vegetables,  nbiie  more  famous  of  014 
t)xia  HoMlsckt  accounted  at  this  Day  alfe  very  dangerous  to 
^an,  of  which  there  are  fome  difm^l  Exfimples  in  ov^r  Pbiia/L 
^ranf,  Wepfer^  &c.     But  yet;  this  PJant  is  Food  for  G^afs^  and 
its   Seeds  to  Buflards  ;  and,  as  Galen  faith,  to  Starlinsrt  alfo^ 
Neither  is  this,  to  pernicious  a  Plant,  only  Food,  but  alfo  Phy- 
fick  to  fome  Animaia,   An  Horfe  troubled  with  the  Far^y  and 
could  not  be  cure4  with  the  moft  famous  Remedies,. iqiiced 
]himfelf  of  it  in  a  fhort  Time,  by  eating  Hemtock,  of  which  h« 
^at  greedily.    ^FUe  phiL  Tranf.  N^  23 1 .     Jind  a  Woman  ivhhl 
fiuas  cured  of  the  Piaguty  lut  wo  anted  Sleeps  did  ivitb  'vety  good 
Effea  eat^itmlookjor^Jome  TmL\  till  falling  ill  again.  Jif.&Ft-i 
<very  and  halving  left  off  the  Ufe  of  this  Remedy y  be  ^^ic-  Fonta- 
nus]  endta^ourtd  to  procure  her  ^efl  hj  repeated  Dojes  of  Opium, 
mihich  had  no  Operation^  till  the  He^&f  Cicuta  nxids  again  cnUed 
in  nii>ith  defirtd  hucceff.     Mead  of  Poiions;  p^  144. 
.   And  not  onl^  HemUtky  but  marry  other,  if  not  moft  Plants  ac^ 
coated  poifortotis,  nray  have  their  great  Ufe  In  Medicinie  :* 
Of  whidi  take  the  Opinion  of  an  able  Judge,  my  irigehious' 
And  learned  Friend,  Dr.  Tancred  Robinfon\  in  a  Letter  I  have  of 
his  to  the  late  great  Mr,  JJ^zy,  ofNoiv.j;  1704,  viz.  Accorditfgto 
f^  Promifey  I  here  fend  you  a  fenx)  Odfervations  concerning  fome 
Plttnts  feldom  ufid  in  MedicinCy  being  efteemed  poifonous-y  tuhich^ 
if  truly  correffedj  or  exaQly  dofedy  may  perhaps  prowe  the  mofl 
ponjuerful  and  effeSiuaf  Medicines  yet  kno-wn.     Having  then  given 
itti  Accbantofforfie 'of  their  Corredlives,  he  gives  thefe  follow- 
ing Examples,  «i;/«%  l.  The  Hellebores y  incorporated  ixjith  a  Sc^pOy 
oyAlkaly 'Salts  alot^ey  are  fuccefsful  Remedies  in  Epilepfiesy   Verti- 
goesy  Palfies,  Lethargiesy  emd  Manias,     Dof  a^}  to  '^Qy,     2, 
The  Radic.  Af/ari,  Cicutay  and  the  Napellusy  in  Agues  and  pe^ 
tiddical  Pains y  Dof   3J'^3fi-     3"  The  Hyofcyamus  in  Hamor^ 
thagesy  ^violent  Heats  and  Perturbation  of  the  Bloody  and  alfo  in, 
all  great  Inflammations y  Dof    Q  j   /d  3  JS .     4.  The  Semen  Sira- 
moniic  is  a  <very  good  Anodyiie^  uffful  in  Vigiliasy  Rheumatifmsy 
Hyfterick  Cafes,  in  all  the  Orgajny  of  the  Blood  or  SpiritSy  and 
'wherever  there  is  an  Indication  for  a  Paregoric  ky  Dof  3J-  '^  36  r 
5.  E later ium  thus  correStedy  may  be  given  from  gr,  x.'to  xv.  ;«- 
Hydnpical  Cafes^  <without  any  fenfthle  Evacuation  or  Difi.urbance\ 
So,  may  the  Soid^ntila  knd  Gratiokt  in  greater  Dofes,     $•  Optum 
:..  correal e4 
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in  one  Form  deftroy,  in  another  heal.  The  Cajfada 
PAzw/ unprepared  poifoneth,  but  prepared,  is  the  ver7 
Bread  of  the  ff^eft-Indies  (g).  Vipers  and  Scorpions^ 
and  many  Minerals,  as  dcftruftive  as  they  are  ta 
Man,  yet  afford  him  fome  of  his  beft  Medicines. 

Or  if  there  be  many  Things  of  little  immediate 
XJfe  to  Man,  in  this,  or  any  other  Age ;  yet  to  other 
Creatures  they  may  afford  Food  or  Phyfick,  or  be  of 
fome  neceffary  Ufc. .  How  many  Trees  and  Plants, 
nay,  even  the  very  Carcafcs  of  Animals,  yea,  th^ 
very  Dull  of  the  Earth  (b)r  and  the  moft  refufe, 
contemptible  Things  to  be  met  with ;  I  fay,  how 
many  fuch  Things  ace  either  Food,  or  probably 
Medicine  to  many  Creatures;  afford  them  Retreat, 
are  Places  of  Habitation,  or  Matrixes  for  their  Ge- 
neration, a$  ihall  be  fhewed  in  proper  Place  ?  The 
prodigious  Swartps  of  infeftiS  in  the  Air,  and  in  the 
Waters,  (many  ofwhich  may  be  perhaps  at  prefent 
of  no  great  Ufe  to  Man)  yet  are  Food  to  Birds,  Fifh- 
es.  Reptiles,  tof^fts  themfelves,  a,nd other  Creatures 
Oh  for  whofe  happy  and  comf9rtable  Subfiftence, 
I  have  faid  the  bountiful  Creator  bath  liberally  pro-^ 
vided,  as  well  ^  for  that  of  M*n. 


corre^ed  as  ^fore-mgntigne^^i  lefe$  its  Nart otic  Faculty  j  and  may  hi 
gi^ven  very  fafely  in  ghat'DoJ'esy  and  promts  more  than  ufually  /rir- 
'vaient  in  Con<vuifivi  Cajis,  FlmtiSg  Catatrhsf  and  all  fah/ul 
Paroxy/msy  &c, 

(gj  It  is  of  the  moft  general  Vfe,  of.  a^rp  FromiRon  dl  over  the 
Welt  Indies,  efpecially  in  the  hotter  Faris^  and  ts  ufed  to  <uiSual 
Ships,  Dr,  Sloan^&  Nat.  Hift.  of  Jamaica^  vol.  I.  chap.  v. 
fed.  12.  Jl  ^ 

(h)  I  have  (hewn  in  the  Fhilof.  Tranfaa.  that  the  Fediculus 
fatidicusy  Mortifaga^  PulfatoriuSt  or  Death-PFatch,  there  d^fcribed, 
feedeth  upon  Duil ;  but  that  this  Dull  they  eat,  is  powdered 
Bread,  Fruits,  or  fuch  like  Duft,  not  powdered  Earth,  as  is 
manifeil  from  their  great  Diligence  and  Curioiity  in  hunting 
among  the  Duft.     See  more  in  Phihfoph.  i'ranfa^.  N^  291. 

(i)  See  Book  IV.  Chap.-^    ' 
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BOOK       III. 

Of  the  Terraqueous  Globe  in  P articular y 
more  iffecially  the  Marth. 


fpcft  of  our  Terraqueous  Globe,  I 
fhall  in  this  Book  come  X6  its  Par- 
ticulars. But  here  we  have  fuch  an 
immenfe  Variety  prefenting  itfelP 
to  our  Senfes,  and  fuch  ama^ing^ 
Strokes  of  Power  and  Wifdom,  that  it  is  impolBble 
not  to  be  at  a  Stand,  and  very  difficult  to  know 
where  to  begin,  how  to  proceed,  or  where  to  end. 
But  we  muft  however  attempt. 

And  for  the  more  clear  and  regular  Proceeding 
on  this  copious  Subjed,  I  fhall  diftribute  the  Globe 
into  its  own  grand  conltituent  Parts* 

1.  The  Earth  and  its  Appurtenances. 
II.  The  fi^aters  and  Theirs. 

The  firft  of  thefe  only,  is  what  atprefent  I  (hall 

be  able  to  take  into  this  Survey. 

And  in  Surveying*the  Earthy  I  intend, 

J.  To  confider  its  conftituen^  Parts,  or  Things. 

peculiar  to  itfelf. 

2.  The  Inhabitants  thereof,  or  the  feveral  Kinds 
of  Creatures  that  have  their  Habitation,  Growth, 
or  Subfiftence  thereon. 

I.  As  to  the  Earth  itfelf,  the  moft  remarkable 
Things  that  prcfent  themfclves  to  our  View,  are, 

1,  IM 
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1.  Its  various  Moulds  and  Soils. 

2.  its  feveral  Strata,  or  Beds. 

3.  Its  Subterraneous  Paflages,  Grottos,  sind  Ca- 
verns. , 

4.  Its  Mountains  and  Vallies. 


C  H  A  P.     I. 

Of  the  Soils  and  Moulds  in  the  Earth. 

THE  various  Soils  and  Moulds  are  an  admir- 
able ahd  manifeft  Contrivance  of  the  All- wife 
Creator,  in  making  this  Provifion  for  the  various 
Vegetables  (a)^  and  divers  other  Ufes  of  the  Crea- 
tures, For,  as  Ibme  Trees,  fome  Plants,  fome  Grains 
dwindle  and  die  in  a  difagreeable  Soil,  but  thrive 
and  fiouriih  in  others;  fo  the  All*  wife  Creator  hath 
amply  provided  for  every  Kind  a  proper  Bed. 


(a)  It  is  not  to  be  doubted^  that  although  Vegetables  de- 
light in  peculiar  Soils,  yet  they  owe  not  their  Life  and  Growth 
to  the  Earth  itfelf,  but  to  fome  agreeable  Juice  or  Salts,  ^c, 
Tefiding  in  the  Earth.'  Of  this  the  great  Mr.  Boyle  hath  given 
OS  fome  good  Experiments.  He  ordered  his  Gardener  to  dig 
up,  and  dry  in  an  Oven>  fome  Earth  fit  for  the  Purpofe,  to 
weigh  it,  and  to  fet  therein  fome  Squajh  Sads^  (a  Kind  of  In- 
dian Pompion.)  The  Seeds  when  (own  were  watered  with  Rain 
or  Spring-water  only.  But  although  a  Plant  was  produced  in 
one  Experiment  of  near  jlb.  and  in  another  of  above  141b.  yet 
the  Earth  when  dried,  and  weighed  again,  was  fcarce  dimi- 
fiifhed  at  aU  in  its  Weight; 

Another  Experiment  he  alledges  Is  of  Helm^t^s,  who  dried 
20olb.  of  Earth,  and  therein  planted  a  Willow,  weighing  51b. 
which  he  watered  with  Rain,  or  diftilled  Water  :  And  to  fe- 
cure  it  from  any  other  Earth  getting  in,  he  covered  it  with  a 
perforated  Tin-Cover.  After  five  Years,  weighing  the  Tree 
with  all  the  Leaves  it  had  borne  in  that  Time,  he  Found  it  to 
weigh  1691b.  3  Ounces,  but  the  Earth  to  be  diminilhed  only 
about  two  Ounces  in  its  Weight.  Fide  BoyU^e  Scepi,  Chym. 
ifart  ii.  /.  1I4. 

•     •  '  '  ■    -If 
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If  feme  delight  in  a  warm,  fome  in  a  cold  SoiU 
fonrie  in  a  lax  or  fartdy,  fomc  a  heavy  or  clayie  Soil ; 
fome  in  a  Mixture  of  both,  feme  in  this,  andthat, 
and  the  other  Mould,  fome  in  moid,  fome  in  dry 
Places  (b)  j  ftill  we  find  Provifion  enough  for  all 
thefe  Purpofes  :  Every  Country  abounding  with  its 
proper  Trees  and  Plants  (c)^  and  every  Vegetable 
flourilhing  and  gay,  fomewhere  or  other  about  the 
Globe,  and  abundantly  anfwering  the  Almighty 
Comimand  of  the  Creator,  when  the  Earth  and  Wa- 
ters were  ordered  to  their  peculiar  Place,  Gen.  i.  i  !• 
AndGodfaid^  Let  the  Earth  bring  forth  Grafs ^  the  Herb 
yielding  Seed,  and  the  Tree  yielding  Fruit  after  his  Kind. 
All  which  we  aftually  fee  is  fo. 

To  this  Convenience  which  the  various  Soils  that 
coat  the  Earth  are  of  to  the  Vegetables,  we  may 
add  their  great  Ufe  and  Benefit  to  divers  Animals, 
to  many  Kinds  of  Quadrupeds,  Fowls,  Infers,  and 
Reptiles,  who  make  in  the  Earth  their  Places  of 
Repofe  and  Reft ;  their  Retreat  in  Winter,  their 
Security  from  their  Enemies,  and  their  Nefts  to  re- 
pofe their  Young-,  fomc  delighting  in  a  lax  and  per- 
vious Mould,  admitting  them  an  eafy  Palfage;  and 
others  delighting  in  a  firmer  and  more  folid  Earth, 


^paf,  &C«     Te^  fM»  ya^  fiMi  (nftiii  ri  ^s  cm/^^v^,  ta  ^s  ^**/Aepytf(,  ' 

.— -  n^Ki'TM  7«^  Tcdhrptf  m   os  tou  of/.oia  ^rtru  to  ofJuno9,  k^  Ta  ifofioict  \ 

fjjvi  Toy  Avrotf  Wav  i  tk   ma^oe,>Jiayv  j^i  fvcrto^^,     Tbecpbraft.  df  i 

Cauf.  Fiant.  li^  iu  cap.  9.  ,  I 

(c)    Nee  'verb  Terra  fer re  cmnes  omnia  poffunt.  ' 

Tlumimhus^  Salices,  craffs/que  pdhdibus  Aim  \ 

Nefcuniur ;  fteriles  faxofis  mentibui  Orni :  '  j 

Littora  Myrtetis  latijjtma  :  denique  apertos  I 

Bacchus  amat  colles  :  Aquilonem  i^  f rigor  a  Taxi.  I 

Jfpice  y  extremis  dcmitum  cul tori  bus  ttrbem^ 
'Eoajque  domes  Arabum^^  piBofque  Gelonos  : 
Di-vifa Arbor ibus pair ia^  S^c  Vir.  Georg.  I,  t, 

that 
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that;  will  better  fecure  them  agaifcft  Injuries  from 
without. 


C  H  A  P.     IL 

Of  the  ^various  Strata,  or  Beds,  obfervable  in 
the  Earth. 

THE  various  Strata^  ovBeds^  although  but  lit- 
tle different  from  the  laft,  yet  will  defcrvc  a 
diftindb  Confideration, 

By  the  Strata^  or  Beds^  I  mean  thofc  Layers  of 
Minerals  (a),  Metals  (b).  Earth  and  Stone  (c),  ly- 
ing 


(a)  Although  Minerals,  Metals,  and  Stones,  lie  in  Beds, 
and  have  done  To  ever  fmce  Noah*s  Flood,  if  nbt  from  the  Cre- 
ation ;  yet  it  is  greatly  probable  that  they  have  Power  of  grcw^ 
ing  in  their  refpedive  Beds  :  That  as  the  Beds  are  robbed  and 
emptied  by  Miners,  fo  after  a  while  they  recruit  again.  'Jhxit 
Vitriolj  Mr.  J?^'/)?  thinks,  will  grow  by  the  Help  of  the  Air. 
So  Jlum  doth  the  fame.  IVe  are  affured  (he  faith)  hy  the  expe"  • 
riertced  Agricola,  That  the  Earthy  or  Ore  a/' Alum,  heing  robbed 
of  its  Salty  <wiJl  in  Tra£i  of  Time  rec^^er  ity  being  expojed'to  tht 
Air,     Boyle's  Sufpic.  about  feme  Hid.  Qual.  in. the  Air,  p.  18* 

(b)  As  to  the  Growth  of  Metals,  there  is  great  Reafon  to 
fufpedt  that  alfo,  from  what  Mr.  Poyle  hath  alledged  in  hid 
Ob/er  vat  ions  about  the  Groiuth  of  Metals :  And  in  his  Scept» 
Cbym,  Part  vl.  p.  362.     Compare  Mo  HakewiPB  Apol,  p.  164. 

And  particularly,  as  to  the  Growth  of  Jron^  to  the  Inftantea 
he  gives Yrom  Fliny^  FaUopius,  Cafalpinus,  and  others,  we  may 
add,  what  is  well  known  in  the  Forell  of  Dean  in  Gioucefier* 
fifire  i  That  the  bcft  Iron,  and  moft  in  Quantity,  that  is  found 
there,  is  in  the  old  Cinders,  which  they  melt  over  again.  This 
the  Author  of  the  Additions  to  Gloucefterpire^  in  Camden^s  Brit. 
of  the  lad  Edition,  p.  245.  attributes  to  the  Remiflhefs  of  the 
former  Melurs  ia  not  exhauftihg  the  Ore  :  But,  in  all  Probabi- 
lity, it  is  rather  to  be  attributed  to  the  new  impregnations  of 
the  old  "Ore,  x)r  Cinders,  from  the  Air  or  from  fome  feminal 
Principle,  or  plaftick  Quality  in  the  Ore  itfelf. 

(cj  As  for  the  Growth  of  Stone^  Mr.  BoyU  gives  two  In-* 
(lances.  One  is  that  famous  Place  m  France ,  called  Les  Calves 
Qoutiersi  :  Wbert  the  Water  falling  frem  the  Upper  Farts  of  the 

Ca've 
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Ing  under  that  upper  Stratum^  or  Tegument  of  the 
Earth  laft  fpoken  of,  all  of  a  prodigious  tJfe  to 
Mankind;  Some  being  of  great  Ufe  for  Buildirig ; 
fomc  ferving-ibr  Ornament  j  Come  furnilhing  us 
with  commodious  Machines,  and. Tools  to  pre- 
pare our  Food,  and  for  Veffels  ^nd  Utenfils,  and  for 
Multitudes  of  other  Ufes  ;  feme  ferving  for  Firing 
10  drefsour  Food,  and  to  guard  us  againft  the  Ii>« 
fults  of  Cold  and  Weather ;  fome  b^ing  of  great 
Ufe  in  Phyfick,  in  Exchange  and  Confimcrce,  in 
manuring  and  fertilizing  our  Lands,  in  dying  and 
colouring,  and  ten  thoufand  other  Conveniences, 
too  many  to  be  particularly  fpoken  of:  Only 
there  is  one  grand  Ufe  of  one  of  thefe  Strata,  or 


Cafve  to  the  Grounift  doth  prtfently  then  condenfe  into  little  Stones^ 
ef  fuch  Figure  as  the  Drops ^  falling  either  fe-veraiy^  or  ufon  one 
anetbery  and  coagulating  prefently  into  Stone s^  chance  to  exhibit, 
Nid.  Sceot.  Chym.  p.  360. 

Such  like  Cavrs  as  thefe  I  have  rayfelf  met  with  in  England ^ 
particularly  on  the  very  Top  of  Bredon-Hdl,  in  Worcefterjhiref 
near  the  Precipice »  facing  Perjhore^  in  or  near  the  old  Portrefs^ 
called  Bembfiury-Camp ;  I  faw  fome  Years  ago  fuch  a  Cave^ 
which  (if  1  raif-remembernot)  was  lined  wkh  thok  StalafficeJ 
Stones  on  the  Top  and  Sides.  On  the  Top  they  hung  like 
Jcicks  great  and  fmall,  and  many  lay  on  the  Ground.  They 
feemed  manifefily  to  be  made  by  an  Exfudation,  orExtillatioa 
of  fome  petrifying  Juices  out  of  the  rocky  Earth  there.  On 
the  Spot,  I  thought  it  might  be  from  the  Rains  foaking  through , 
and  carrying  with  it  impregnations  from  the  Scone,  the  Hill 
being  there  all  rocky.  Hard  by  the  Cave  is  one  or  more  vaft 
Stones,  which  (if  I  miilake  not)  are  incruftated  with  this 
Sparry,  Stalaftical  Subdance,  if  not  wholly  made  of  it.  Buc 
it  is  fo  many  Years  ago  iince  I  was  at  the  Place,  and  not  being 
able  to  find  my  Notes  about  it,  1  cannot  fay  whether  the  whole 
Stone  is  (in  ail  Probability)  Spar  (as  I  think  it  is,)  or  whether 
I  found  it  only  cafed  over  with  it,  notwithflanding  I  was  very 
nice  in  examining  it  then,  and  have  now  fome  of  the  Fragments 
by  me,  coniidiog,  among  other  ihining  Parts,  of  fome  tranf-' 
parent  angular  Ones. 

The  other  Inilance  of  Mr.  Boylf,  is.from  Lin/choten,  who  faith^ 
that  in  the  Eajl  Indies,  when  they  have  cleared  the  Diamond 
Mines  of  all  the  Diamonds,  In  a/i-u;  Hears  Time  theyfina  in  the 
fame  Place  ne*w  Diamonds  produced',   'Boyle  ibid. 

Bedsj 
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Beds,  that  cannot  eafily  be  omitted,  and  that  is^ 
I'hofe  fubterraneous  Strata  of  Sand,  Gravel,  and 
laxer  Earth  that  admit  of,  and  facilitate  the  Paffage 
of  the  fweet  Waters  (d)^  and  may  probably  be  the 
Colanders  whereby  they  arefweerened,  and  then  at 
the  fame  Time  alfo  conVcy'd  to  all  Parts  of  the  Ha- 
bitable World,  not  only  through  the  Temperate  and 
Torrid  Zones,  but  even  the  fartheft  Regions  of  the 
Frozen  Poles. 

That  thcfe  Strata  are  the  principal  Pajfages  of  the 
fweet  Fountain-:  Waters,  is,  I  think,  not  to  be  doubt- 
ed, confidering  that  in  them  the  Waters  are  well 
known  to  pafs,  and  in  them  the  Springs  are  found 
by  thofe  that  feek  for  them:  I  fay^  the  principal 

(^)  It  is  not  only  agreeable  to  Reafbn,  but  I  am  told  by 
Perfons  converfant  in  digging  of  Wells  tbroaghout  this  County 
oi  EJeXf  where!  live,  that  the  fureflBeds  in  which  they  find 
Water,  are  Gravely  and  a  coarfe  dark-coloured  Sand ;  which 
Beds  feldom  faifto  yield  Plenty  of  fweet  Water;  but  for  Clay^ 
they  never  fh)d  Water  therein,  if  i^be  a  ilrong,  ftiiFCAiy;  but 
if  it  be  lax  and  fandy,  fometimes  Springs  are  found  in  it ;  yet 
fo  weak,  that  they  will  fcarcely  ferve  the'  Ufes  of  the  fmalleft 
Family.  And  fometimes  they  meet  with  thofe  B^ds  lying  next, 
under  a  loofe,  black  Moulds  (which,  by  their  Defcription,  I 
judged  to  be  a  Sort  of  oazy/  or  to  have  the  Refemblance  of 
an  ancient,  rufhy  Ground,)  and  in  that  Cafe  the  Water  is 
always  naught,  and  ftinks.  And  laftly.  Another  Sort  of 
Bed  they  find  in  EJfexy  in  the  Claie-Lands,  particularly  that 
Part  called  the  Rodings^  which  yieldi  Plenty  of  fweet  Watery 
and  that  is  a  Bed  of  white  Earth,  as  though  made  of  Chalk 
and  white  Sand.  This  they  find  after  they  have  dug  through 
forty  or  more  Feet  of  Clay  ^  and  it  is  fo  tender  and  moid,  that 
it  will  not  lie  upon  the  Spade,  but  they  are  forced  to  throw  it 
into  their  Buckets  with  their  Hands^  or  with  Bowls ;  but  whea 
it  comes  up  into  the  Air,  it  foon  becomes  an  hard  white  Stone^ 

Thus  much  for  the  Variety  of  Beds  wherein  the  Waters  are 
found.  That  it  is  in  thefe  Beds  only,  or  chiefly,  the  Springs 
run,  is  farther  manifeft  from  the  forcible  Eruption  of  the  Wa- 
ters fometimes  out  of  thofe  watery  Beds.  Of  which  fee  Cb,  iv. 
Note  ('dj.  This  Eruption  fliews  that  the  Waters  come  from 
Ibme  Eminence  or  other,  lying  at  a  Diflance,  and  being  clofe- 
ly  pent  up  within  the  *watery  Stratum^  by  the  Clayic  Strata, 
the  Waters  with  Force  mount  up,  wl^n  the  Scrata  above  aro 
opened. 

F  ,  Paflages, 
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Paflfages,  becaufe  there  are  otberfubrerraDeous  Guts 
and  Channels^  FifUires  and  Paflages,  thro'  which 
many  Times  the  Waters  make  their  Way. 
'  Now  that  which  in  a  particular  Manner  doth  fecm 
to  me  to  manifcft  a  fpecial  Providence  of  God  in 
the  reporting  tbefe  watery  Beds  is,  that  they  fhould 
be  difperfed  all  the  World  over,  into  all  Countries, 
and  almoft  all  Tradts  of  Land  :  that  they  fliould 
fo  entirely,  or  for  the  moft  Part>  confift  of  lax,  in- 
cohering  Earth,  and  be  fb  feldom  blended  with 
other  impervious  Moulds,  or  if  they  are  fo,  it  is 
commonly  but  accidentally  -,  and  that  they  are  in-^ 
terpofed  between  the  other  impervious  Beds,  and 
io  are  as  a  Prop  and  Pillar  to  guard  them  off*,  and 
to  prevent  their  finking  in  and  ihutting  up  the'Paf- 
tages'of  the  Waters. 

The  Time  when  thofe  Strata  were  laid,  was 
doubtlefs  at  the  Creation,  when  Godfaid  (Gen.  i.  9.) 
Let  the  JVaiers  under  ihe  Heaven  be  gathered  together 
unto  one  Place  ^  and  let  the  dry  Land  appear-^  or  elfe  at 
the  Deluge,  if,  with  fome  fagacious  Natilralifts,  we 
fuppofe  the  Globe  of  Earth  to  have  been  diflblvcd 
by  the  Flood  (e).  At  that  Time  (whatever  it  was) 
when  the  Terraqueous  Globe  was  in  a  Chaotick 
State,  and  the  earthy  Particles  fubfided,  then  thofe 
feveral  Beds  were,  in  all  Probability,;  repofited  in  the 
Earth,  in  that  commodious  Order  in  which  they 
now  are  found  *,  and  that,  as  is  afTerted,  according. 
to  thfe  Laws  (f)  of  Gravity. 


(ej  VUi  Dr.  Wood^ard'i  EiTay,  Part  2.     Steno'^  Prodr.  ^c. 

(f)  Id,  ihid,  p.  28,  and  74.  Buc  Dr.  Leigh,  in  his  Natural 
Hifiory  of  Lancajhirey  fpeaking  of  the  Coal- Pits,  denies  the 
Strata' to  lie  according  to  the  Laws  of  Gravitation,  faying,  the 
Strata  are  a  Bed  of  Marie,  afterwards  Free-StonSy  next  Iron-Sione^ 
thdn  Coaly  or  Kennel  Mine,  then  fome  other  Strata,  and  agaiQ 
Coaly  l^c. 

But  upon  a  ftri£ler  Enquiry  into  the  Matter,  findfng  I  had 
Reafon  to  fufpcft  that  few,  if  any,  actually  had  tried  the^Expe- 
riment,  I  was  minded  to  bring  the  Thing  to  the  Teft  of  Expe- 
riment myfelf  i  and  having  an  Opportunity,  on  ^pril  11,1712. 

1  caufed 
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I  caufed  divers  Places  to  be  bored,  laying  the  feveral  Strata  by 
themfelves ;  which  afterwards  1  weighed  with  all  StnAnefi, 
lirft  in  Air,  then  in  Water,  taking  Care  that  no  Airbubbles> 
ISe.  might  obflrad  the  Accuracy  of  the  Experiment.  Tho 
Refnlt  was,'  that,  in  my  Yard,  the  Strata  were  gradaalJy  fpeci- 
ficaliy  heavier  aod  heavier,  the  lower  and  lower  they  went ; 
and  the  upper,  which  was  Clay,  was  confidcrably  fpeciiically 
lighter  than  the  lower  Stratum  ;  which  was  iirJl  a  loofe  Sand^ 
then  a  Gravel.  In  which  Stratum  principally  the  Springs  run 
that  fupply  ray  Well. 

^ut  in  my  Fields,  where  three  Places  were  bored,  (to  no 
great  Depth)  I  found  below  the  upper  (foperBcial  Stratum)  2l 
deep  Bed  of  Sand  only,  which  was  of  di/Ferent  Colours  and  Con* 
fiftence,  which  I  weighed  as  before,  together  with  the  Virgin- 
Mould  ;  but  they  were  all  of  the  fame,  or  nearly  the  fame  fpe* 
cifick  Gravity »  both  out  of  the  fame  Hole,  and  out  of  different 
Holes,  although  the  Sand  was  at  lad  fo  gravelly,  that  it  hin^ 
dered  our  boring  any  deeper. 

Upon  this,  fearing  left  fome  Error  might  be  in  the  former 
Experiments,  I  tried  them  over  again ;  and  that  with  the  fame 
Succefs. 

After  this  I  made  fome  Experiments  in  fome  deep  Chalk- 
Pits,  with  the  Flinu,  Chalk,  ^r.  above  and  below;  but 
the  Supcefs  was  not  ia  uniform  as  before. 

Acquainting  our  juflly  Renowned  Royal  Society  with  thefe 
Experiments,  they  ordered  their  Operator  to  experiment  the 
Strata  of  a  Coal-Pit ;  the  Succefs  whereof  may  be  feen  in  the 
Pbilof.  TranJaS.  N^'  336. 


CHAP.    III. 

Of  the  Subterraneous  Caverns,  and  the  Vulcanos^ 

I  Shall  take  Notice  of  the  fubtcrraneous  Caverns, 
Grottos  and  Vulcanos,  becaufe  they  are  made 
an  Objeftion  {a)  againft  the  prefcnt  Contrivance  and 


(a)  Nemo  dixerit  t  err  am  pulchriorem  ejjfe  quod  ea  veranfa  fiet^ 
juod  debt/cat  in  multis  hcisy  quod  difrupta  caw's  ^  fpatiis  inuni'- 
ius:  ii/que  nuUo  or  dine  di/pofitis^  nulla  forma  :  nee  quae  aliud  con* 
tineant  quam  tenehras  iS  Jordei%  unde  gra*ves  \3  pejUfera  exhala* 
tioaes,  ttrreg  motus,  fffr,     Burnet  ubi  fupra,  cap.  7. 

F.  2  Strufturc 
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Structure  of  the  Globe.  But,  if  well  confidered, 
they  will  be  found  to  be  wife  Contrivances  of  the 
Creator,  fcrving  to  great  Ufes  of  the  Globe,^  and 
Ends  of  God's  Government.  Bcfides  many  fccret, 
grand  Funftions  and  Operations  of  Nature  in  the 
Bowels  of  the  Earth,  that  in  all  Probability  thefe 
Things  may  minifter  unto,  they  are  of  great  Ufe  to 
the  Countries  where  they  are  (b).  To  Inftance  in 
the  very  worft  of  the  Things  named,  viz.  the 
Vulcano's  and  ignivomous  Mountains;  although 
they  are  feme  of  the  mod  terrible  Shocks  of  the 
Globe,  and  dreadful  Scourges  of  the  finfuHnhabi- 
tants  thereof,  and  may  ferve  them  as  Emblems,  and 
Prefages  of  Hell  itfclf ;  yet  even  thefe  have  their 
great  Ufcs  too,  befng  as  Spiracles  or  Tunnels  (c)  to 
the  Countries  where  they  are,  to  vent  the  Fire  and 
Vapours  that  would  make  difmal  Havock,^  and  of- 
tentimes aftually  do  fo,  by  dreadful  Succuffions  and 
Convulfions  of  the  Earth.  Nay,  if  the  Hypothefis 
of  a  central  Fire  and  Waters  be  true,  thefe  Out- 
lets feem  to  be  of  greateft  Ufe  to  the  Peace  and* 
Quiet  of  the  Terraqueous  Globe,  in  venting  the 
fubterraneous  Heat  and  Vapours  i  which,  if  pent  up. 


("ifj  The  Ztrchniizer  Sc3i,  in  Carniola,  is  of  great  Ufe  to  the 
Inhabitants  of  that  Country,  by  affording  them  Fiih,  Fowls, 
Fodder,  Seeds,  Deer,  Swine,  and  other  Bealls,  Carriage  for 
their  Goods,  6^c.  Vide  Phil,  Travf.  N^  491,  (^c.  or  Lcxwtb. 
Ahridg,  vol.  ii.  p.  306,  l£c»  where  you  have  put  together  in 
one  View,  what  is  difperfed  in  divers  of  the  TranfaSions.  This 
Sea  or  Lake  proceeds  from^oms  fubterraneous  Grotto,  or  Lake, 
as  is  made  highly  probable  by  Mr.  Valva/or.    Ibid. 

The  Grmo  Podpetjchio  may  he  another  Inftance,  that  the  very 
fubterraneous  Lakes  may  be  of  Ufe,  even  to  the  Inhabitants  of 
the  Surface  above:  of  which  fee  Lowth,  ubi  fupra^  p,  317. 
Sturmius  may  alfo  be  confuJted  here,  in  his  Philojoph,  Edeff. 
Extrcit.  II.  de  Terra  mot.  particularly  in  Cbap^  3*  fomeof  the 
moft  eminent  Specufes  are  enumerated,  and  fome  of  ihcir  Ufes. 

(c)  Crebri  fpesui  [remedium]  frabenf,  Praccnceptum  enim 
fpirttum  exhalant  :  quod  in  certis  mtatur  appidis^  qua  minus  qua" 
iiuntury  crebris  ad  elwviem  cuniculit  ca'Vata,  Plin.  Hift.  Nat. 
lib.  ii.  cap.  82. 

would 
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would  make  dreadful  and  dangerous  Commotions 
of  the  Earth  and  Waters. 

It  may  be  then  accounted  as  a  fpecial  Favour  of 
the  divine  Providence,  as  is  obferyed  by  the  Author 
before  praifed  (d)^  *•  That  there  are  fcarcely  any 
"  Countries,  that  are  much  annoyed  witl)  Earth- 
'*  quakes,  that  have  not  one  of-  thefe  fiery  Vents. 
«  And  thefe  (faith  ht).  are  conftantly  all  in  Flames 
*'  whenever  any  Earthquake  happens,  they  di%or- 
**  ging  that  Fire,  which  whilft  underneath,  was  the 
"  Caufe  of  the  Difaftcr.     Indeed,  (faith  he)   were 
"  ft  not  for  thefe  Diverticula^  whereby  it  thus  gain- 
"  eth  an  Exity  it  would  rage  in  the  Bowels  of  the 
"  Earth  much  more  furioufly,  and  make  greater 
"  Havock  than  now  it  doth.     So  that,  the*  thofe 
"  Countries,  where  there   arc  fuch  Vulcanos^    are 
**  ufually  more  or  lefs  troubled  with  Earthquakefsj 
yet,  were  thefe  Vulcanos  wanting,  they  would  be 
much  more  annoyed  with  them  than  now  they 
are,  yea,  in  all  Probability  to  that  Degree,  as  to 
"  render  the  Earth,  for  a  vaft  Space  around  them^ 
"  perfedlly  uninhabitable.  In  one  Word,  (faith  he) 
"  fo  beneficial  are  thefe   to  the  Territories  where 
"  they  are,  that  there  do  not  want  Inftances  of  fome 
**  which  have  been  refcued,  and  wholly  delivered 
"  from  Earthquakes  by  the  breaking  forth  of  a  new 
"  Vulcano  there;  this  continually  difcharging  that 
**  Matter,  which  being  till  then  barricaded  up,  and 
"  imprifoned  in  the  Bowels  of  the  Earth,  was  the 
*'  Qccafion  of  very  great  ajid  frequent  Calamities/* 
Thus  far  that  ingeniogs  Author. 

(a)  fP'ocdward'$ECi^SLy,'PajtiiL  Confcdl.  13. 
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C  M  A  p.    IV. 

Of  the  Mountains  and  Valleys. 

THE  hft  Thing  I  (haUtake  Notice  of  relating  to 
the  Earth,  fhall  be  the  Hills  and  Valleys.  Thefc 
the  eloquent  Theorijt  owns  to  "  contain  fomewhat 
♦*  auguft  arid  ftateJy  in  the  beholding  of  them,  that 
^'  infpireth  the  Mind  with  great  Thoughts  and  Pafr 
^*  fions,  that  we  naturally  on  fuch  Occafions  think 
•'  of  God  and  his  Grearnefs-"  But  then,  at  the 
fame  Time,  he  faith,  •*  The  Hills  are  the  greatcft 
•«  Ejcampks  of  Ruin  and  Confufion ;  that  they  have 
^<  neither  Forrji  nor  Beauty,  nor  Shape,  nor  Or-r 
*f  der,  any  more  than  the  Clotrds  in  the  Air ;  that 
«  they  confift  not  of  any  Proportion  of  Parts,  re- 
**  ferable  to  any  Defign,  nor  have  the  leaft  Foot- 
**  fteps  of  Art  or  Counfcl."  Co'nfequently  one 
grand  Part  of  this  lowei-  Creation,  even  the  whole 
prefent  Face  of  our  Terraqueous  Globe,  according 
to  this  ingenious  Author,  is  a  Work  of  mere  Chance, 
a  Srrufture  in  which  ?he  Creatpr  did  not  concern 
jiimfclf.  ' 

Part  of  this  Charge  I  have  already  briefly  anr 
fwered,  and  my  Survey  now  leads  me  to  Ihew,  that 
the  Mountains  are  fo  far  from  being  a  Blunder 
of  Chance,  a  Work  without  Defign,  that  they 
are  a  noble,  ufeful,  yea,  a  n^cefiary  Part  of  our 

^^°^"  ^^^\         ..  And 


(a)  Though  there  are  feme  thai  think  Mountains  to  he  a  Defer ^ 
mity  to  the  Earth,  &C.  yet  if  ivelJ  confidered,  they  'will  he  found 
esi  .much  to  conduce  to  the  Beauty  and  Convenience  of  the  JJni'verfe^ 
as  otr^  of  the  other  Parts.     Nature  (faith  Pliny)  furfofely  framed 
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And  in  the  firft  Place,  as  to  the  Bufinefs  of  Or- 
nament, Beauty,  and  Plcafure,  I  may  appeal  to  all 
Men's  Scnfes,  whether  the  grateful  Variety  of  Hills 
and  Dales,  be  not  more  pleafing  than  the  largefl: 
continued  Planes.  Let  thofe  who  make  it  their  Bu- 
finefs TO  vifit  the  Globe,  to  divert  their  Sight  with 
the  various  Profpefls  of  the  Earth;  let  thefe,  1  fay, 
judge  whether  the  far  diftant  Parts  of  the  Earth 
would  be  fo  vrell  worth  vifiting,  if  the  Earth  was 
every  where  of  an  even,  levels  globous  Surface,  or 
one  large  Plane  of  many  1000  Miles  ; .  and  not  ra- 
ther, as  now  it  is,  whether  it  be  not  far  more  plea- 
fing to  the  Eye,  to  view  from  the  Tops  of  the 
Mountains  the  Tubjacent  Vales  and  Streams,  and 
the  far  diftant  HtHs  j  and  again  from  the  Vales  to 
behold  the Turrouliding  Mountains.  The  elegant 
Strains  and  lofty  Flights,,  both  of  the  antient  and 
modern  Poets  on  thefe  Occafions,  are'Tefti'mohies 
of  the  Senfe  of  Mankind  oh  this  Configuration  of 
the  Earth.      •      '     ' 

But  be  the  C^e is^lt  Mfrilji  as  to  Beauty,  which  is 
the  lead  valuable  CbnJideration,  we  (hall  find  as  to 
Convenience,  this  Configuration  of  the  Earth  far  the 
moft  commodious  on  feveral  Accounts. 


them  for  many  ex^Henf,  Ufa  %  partly  to, tame  iheViaUnct  ofgreaitr 
Rivers i  to  firengtheu  certain  Jointi  mtithin  the  Feins  and  Bowels 
6f  the  Earthy  t6  break  the  Force  of  the  Sea^s  Inundation ^  and  for 
the  Safity  of  tb4  Bdrtl^s  Inhabitants,  'whether  Beafts  or  Men. 
That  they  make  muc^  for  the  FrPteSlion  of  Beafts,  the  Pjalmift 
ttfttfiesy  The  hi^heft  jiUls  are  aRefiuge  for  the  wild  Goats,  and 
liie  Rocks  for  Conies.  The  Kingly  Prophet  had  likenaife  learned 
the  Safety  of  thofe  hy  his  oiun  Experience,  nvben  he  alfo  *was  fain 
to  mah  a  Mountain  his  Refuge  from  the  Fury  of  his  Mafttr  Saul, 
^uoho  profecuted  him  in  the  Wilder nefs.  •  True  indeed,  fucb  Fkicet 
as  thefe  keep  their.  Neighbours  poor,  as  -being  mofi  barren,  but  yet 
thty  preferve  them  fafe,  as  being  mofl  Jlrong ;  wtnefs  our  Vncon^ 
^uered  Wales  and  ScotUnd.  —  Whertfhre  a  good  .Author  doth 
rightly  call  /i^^;?!  Nature's  Bulwarks».f<^  up  at  God  Almighty' s 
Charges,  the  Scorns  and  Curbs  of  vtSiorious  Armies  \  ijohich  fnade 
the  B^rbarimis  in  CiutMis  fo  eonfdtrtt  tf  their  o^n  Safety,  &c. 
^;&/ii's  World  in  the  Mood,  p.  114. 

F  4  I.  As 
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1.  As  it  is  the  mod  falubrious,  of  great  Ufe  to 
the  Prefervation  or  Reftoration  of  the  Health  of 
Man.  Some  Conflitutions  are  indeed  of  fo  happy 
a  Strength,  and  fo  confirmed  an  Health,  as  to  be 
ijidifferent  to  almoft  any  Place  or  Temperature  of 
the  Air :  But  then  others  are  fo  weakly  and  feeble, 
as  not  to  bp  able  to  bear  one,  but  can  live  comfort- 
ably in  another  Place.  With  fome,  the  finer  and 
piore  fubtile  Air  of  the  Hills  doth  belt  agree,  who 
.jire  languifliing  and  dying  in  the  feculeat  andgroffcr 
Air  of  great  Towns,  or  even  the  warmer,  and  vapOr 
rous  Air  of  the  Valleys  and  Waters :  But  contrary- 
wife  pthefs  languifti  pn  the  Hjlls,  and  grow  lufty 
and  ftrpng  in  tl>e  warmer  Air  of  the  Valleys, 

So  that  this  Opportifnity  of  ihifting  our  Abod^ 
from  the  warmer  and  more  yaporous  Air  of  theVaJ- 
leys,  to  thp  colder  and  mpre  fijbtile  Air  of  the  Hills, 
or  from  the  Hills  tq  the  Vales,  is  ap  adjnirable  Eafe- 
ment,  Refrefliment,  and  great  Benefit,  to  the  vale- 
tudinarian, feeble  part  of  Mankind,  aflFording  thofp 
aneafy  and  comfortable  Life,  who  would  otherwife 
live  ipiferably,  languifh,  and  pine  away^ 

2.  To  thisfaiptary  Conforni^tionpfthe  Earth, 
we  may  add  another  great  Convenience  of  the  Hills, 
and  that  is  in  affording  commodious  Places  for  Ha- 
bitation :  f^  Serving  (as  an  eminent  Author  ("^^ 
wordeth  it)  "  as  Skreehs  to  keep  off  the  cold  and 
•*  nipping  Blafts  of  the  Northerly  and  Eafterly 
'^  Winds,  and  rcfleding  the  benign  and  cherilhing 
"  Sun-beams,  and  fo  rendering  pur  Habitations 
**  both  more  comfortable  and  more  chearly  in 
"Vyinter;  and  promoting  the  Growth  of  Herbs 
*'  and  Fruit-Trees,  and  the  Maturatipn  of  the 
^*  Fruits  in  Summer. 

3.  Another  Benefit  of  the  Hills  is,  that  they  ferve 
for  the  Produdion  of  great  Varieties  of  Herbs  and 

(h)  feay'j  Wi/dm  of  Cody  &c.  /.  251.     Difvluticn  of  tbf 
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Trees  (c).  And  as  there  was  not  a  better  Judge  of 
tiiofe  Matters,  fo  I  cannot  give  a  better  Account 
of  this  Convenience,  than  in  the  Words  of  the  laft 
cited  famous  Author,  the  late  mod  eminent  and 
learned  Mr.  Ray  (d)^  (who  hath  fo  fully  difcuffed 
this  Subjeft  I  am  upon,  that  it  is  fcarce  poflible  to 
tread  out  of  his  Seeps  therein.)  His  Obfervatioil  is, 
"  That  the  Mountains  do  efpecially  abound  with 
"  different  Species  of  Vegetables,  becaufe  of  the 
^^  great  Diverfity  of  Soils  that  arc  found  there,  eve- 
''  ry  VerteXy  or  Eminence  almoft,  affording  new 
^«  Kinds.  Now  thefe  Plants  (faith  he)  ferve  partly, 
*'  for  the  Food  and  Suftenance  of  fuch  Animals  as 
♦'  are  proper  to  the  Mountains,  partly  for  medicinal 
•«  Ufes;  the  chief  Phyfick,  Herbs  and  Roots,  and 
"  the  beft  in  their  Kinds  growing  there :  It  being 
«'  remarkable,  that  the  greateft  and  moft  luxurious 
"  Species  in  moft  Genera  of  Plants  are  natives  of  the 
**  Mountains, 

4,  Another  Convenience  which  my  laft  named 
learned  Friend  obferves  (e)  is,  "  That  the  Moun* 
*'  (fains  ferve  for  the  Harbour,  Entertainment,  and 
^*  Maintenance  of  various  Animals,  Birds,  Beafts 
**  and  Infefts,  that  breed,  feed,  and  frequent  there. 
*«  For,  (faith  he,)  the  highcft  Tops  and  Pikes  of 
"  the  Alpes  themfelves  are  not  deftitute  of  their  In* 
**  habitants,  the  Ibex  or  Stein-bucky  the  Rubicapra 
*'  or  Chamois^  among  Quadrupeds  ;  the  Lagopus  a- 
*'  mong  Birds.     And  I  my  felf  (faith  he)  have  ob^ 


(c)  Theopbrajlus  having    reckoned   up   the  Trees  that  de- 
light moft  in  the  Hills,  and  others  in  the  Valleys,  obferveth, 

"Airavla,  ^s  oo'oc  xonfok  rcJv  opuv  t^  ruv  wtolufPf  fCEt^o;  jlcsv  j^  vrai}^iu  vji 
o'i'H  TO,  h  TOK  ttrs^toi;  ywiiou'  x^firitf  ^f  r^t  ^^cu  ruv  ^vKon  x^  tu9 
Kapvejv,  rocofuw.  Theoph,  H'lft.  PL  lib.'iii.  cap.  4.  *Aw«»f«  $ 
iy  Tor^  otxEiot;  To9ro(f  xoAXto;  yw^My    ic^  /xo^Xoy  ivff^vtiC*.  — —  Ta  fMy  70^ 

lib.  iv.  cap.  i. 

(d)  Wifdom  of  God,  p.  252. 
f/j  Vhi  Jupra. 

♦^  fervc4 
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^«  fcrvcd  beautiful  PapiKd's^  and  Store  of  other  In- 
**  feds  upon  the  Tops  of  fomc  of  the  Alpine  Moun- 
«*  tains.  Nay,  the  higheft  Ridges  of  many  of  thefe 
**  Mountains,  ferve  for  the  Maintenance  of  Cat- 
^*  tk,  for  the  Service  of  the  Inhabitants  of  the 
^«  Valleys/* 

5.  Another  Thing  he  obfcrves  is,  "  That  thofe 
"  long  Ridges  and  Chains  of  lofty  and  topping 
**  Mountains,  which  run  through  whole  Continents 
**  Eaft  and  Weft  (/),  ferve  to  ftopthe  Evagation  of 
**  the  Vapours  torthe  North  and  South  in  hot  Coun- 
f*  tries,  condenfing  them  like  Alembick- Heads  into 
*«  Water,  and  fo  (according  to  his  Opinion)  by  a 
»^«  kind  of  external  Diftillation  giving  Original  to 
j^^  Springs  and  Rivers  \  and  likcwife  by  amaffing, 
**  cooliag  and  conftipating  of  them,  turn  them  into 
^*  Rain,  by  thofe  Means  rendering  the  fervid  Regi- 
^*  ons  of  th^  torrid  Zone  habitable." 

To  thefe  might  be  added  fome  other  Ufesand 
Convemenccs*  (^)\  ais  that  the  Hills  ferve  to  the 

Gener*- 


{fj  Many  hav^  taken  Notice,  that  fome  ef  the  greateft  EniL- 
nencesof  tire  World  run  generally  Eaft  and  Weft,  of  which^ 
take  the  late  ingenious  and  learned  Dr,  Nichols^  Account, 
[C^rtfet.  tvith  a  Thvfi^  Part  H.  p.  191.]  ^»  g9  no  farther  than 
f$ir  ^*u>fi  Cwfifty,  alj  our  great  Ridges  9f  Wlh  /wEngland  run  ^aft 
4wd  Weft  \.fQ  do  the  Alps  in  Italy,  and  in  fome  Meafute  the  Py- 
renees ;  fo  do  the  Mountains  of  the  Moon  in  Africk,  and  fo  da 
Mount  Taanis  and  Caucafus.  This  (he  faith)  //  a  nxife  Contri-v^ 
ance  to  present  the  Vapours^  njuhich  'Would  all  run  Nortb^vjards^ 
'0id  leanje  no  Rains  in  /i?'^  Mediterranean  Countries, 

^il  That  the  Generation  of  many  of  the  Clouds  is  ©wing  to 
the  Hills,  appears  from  the  Obfervations  of  the  ingenious  and 
learned  Dr.  fob.  Jam,  Z^heu^hxer  o{  Zuri<h^  and  Mr.  Jcach. 
frid.  Creiiloiius  cited  by  hira.  They  obferved  at  Sun -riling, 
divers  Clouds  detached  by  the  He^t  of  the  Sun,  from  fome  of 
the  Tops  of  the  A^pes,  &c.  upon  all  which  their  Obfervations, 
the  ConclufioD  is,  Mirati  fummam  Qreaioris  fapientiam,  qui  i^ 
fd  qitod  pautb  ante  nulli  nobis  ufui  efje  'videbatury  maximis  rebus 
dejiinaveratj  adtoque  ex  illo  tempore  dubitare  coepiy  num  Nubes 
'  efent  futuraCj  ft  iftiufmodi  Monies  13  Petra  non  darentur.  Hypo^ 
jkef  hdcftantey  elucefceret  fermagna  utihtasy  imo  necej/itai^  qua^ 

Helviticae 
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Generatipn  of  Minerals  and  Metals  (h\  and  that  in 
them  principally  are  the  moft  ufeful  Foffilcs  found ; 
or  if  not  found  and  generated  only  in  them,  yet  at 
leaft  all  thefefubterraneousTreafurcsare  mofteafily 
come  at  in  them:  Alfo  their  Ufeto  fcveral Nations 
of  the  £arth,  in  being  Boundaries  and  Bulwarks  to 
them.  But  there  is  only  oneUfe  more  that  I  Ihall 
infiftoni  and  that  is, 

6.  And  laftly.  That  it  is  to  the  Hills  that  the 
Fountains  owe  their  Rife,  and  the  Rivers  their 
Conveyance.  As  it  is  not  proper,  fo  neither  (hall 
I  here  enter  into  any  Difpute  about  the  Origin  of 
Springs,  commonly  affigned  by  curious  and  learn- 
ed Philofophers.  But  whether  their  Origin  be 
from,  condenfed  Vapours,  as  fome  think  {i)  \  or 
from  Rains  falling,  as  others  j  or  whether  they  are 
derived  from  the  Sea  by  way  of  Attraftion,  Per- 
colation, or  Diftillation ;  or  whether  all  thefe  Caufei 
concur,  or  only  fome,  ftill  the  Hills  arc  the  granti 
Agent  in  this  prodigious  Benefit  to  all  the  Earth ;, 
Thofe  vaft  Maffes  and  Ridges  of  Earth  fcrving  as 
fo  many  huge  Memhicks  or  Cola  in  this  noble  Work 
of  Nature. 

But  be  xkitModus^  or  the  Method  Nature  ta^es  iri 
this  great  Work  as  it  will,  it  is  fufficient  to  my  Pur- 
pofe,  that  the  Hills  are  a  grand  Agent  in  this  fo  no- 


Helviticae  Alpes  non  nobis  tantum  accelis  fid  13  'uicinh  aliis  r/- 
gionihus  prafianty  difptnjdnie^  quas  gignunt  NuhtSy  Ventoi^  Afuasn 
Scheuch.Iter.  Alpin.  2.  p.  20. 

(h)  Let  us  take  here  OL  Mag,  Obferyation  of  his  Northera 
Mountains  ;  Montes  excelfi  Junt^  Jed  pro  major  i  parte  ft  eriUiy  IS 
arid't ;  in  quibus  fire  nil  aliud  pro  incolarum  commoditatt  H  con^' 
fern}auon€  gigniiur^  quam  imxhaufta  pretioforum  Metalkrum  uhtr^ 
iasi  q^  J^i'  opulentiy  fertikfque  funt  in  omnibus  'vita  neajfariis^ 
forfitan  6f  fuperfluis  aliunde  ft  libet  conquirendisj  unanimique  ro* 
bore  J  ac  ^viribusj  ubi  vis  contra  hac  natura  dona  inteniata  fuerity 
defendendis.  Acre  enim  genus  hominum  eft ^  i^c.  OL  Mag.  Hift. 
lib.  vi.  Prasf.  See  alfo  Sir  Robert  Sibbald's  Prodr.  Nat.  Hiit. 
Scot.  p.  47. 

CiJ.  J^Gok  h  Chap.  iii.  Note  (b). 
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blc  and  neceflary  a  Work :  And  confcquently,  that 
thofe  vaft  MaiTes^  and  lofty  Piles,  are  not,  as  they  are 
charged,  fuch  rude  and  ufelefs  Excrefcences  of  our 
ili-formed  Globe ;  but  the  admirable  Tools  of  Na- 
ture,  contrived  and  ordered  by  the  infinite  Creator, 
to  do  one  of  its  moft  ufeful  Work3i,  and  to  difpenfc 
jhis  great  Bleffing  to  all  Parts  of  the  Earth ;  without 
which  neither  Animals  could  live^  nor  Vegetables 
fcarcely  grow,  nor  perhaps  Minerals,  Metals,  orFof- 
files  receive  any  Increafe.  For  was  the  Surface  of 
the  Earth  even  and  level,  and  the  Middle  Parts  of 
Its  IHands  and  Continents  not  mountainous  and 
high  fas  now  it  is)  it  is  moft  certain  there  could  be 
no  Dcfcent  for  the  Rivers,  no  Conveyance  for  th^ 
Waters;  but  inftead  of  gliding  along  thofe  gentle 
Declivities  which  theHigherLands  nowaffordthem 
quite  down  to  the  Sea,  they  would  ftagnate,  and 
perhaps  ftink,  and  alfo  drown  large  Trafts  of 
Land* 

But  indeed,  without  Hills,  as  there  could  be  no 
Rivers,  fo  neither  could  there  be*  any  Fountains,  or 
Springs  about  the  Earth  •,  becaufe,  if  we  could  fup- 
pofc  a  Land  could  be  well  watered  (which  I  think 
not  poffible)  without  the  higher  Lands,  the  Waters 
could  find  no  Pefcenr,  no  JPafTage  through  any  com- 
modious Out-lets,  by  Virtue  of  their  own  Gravity ; 
;and  therefore  could  not  break  out  into  thofe  Com- 
modious Paflages  and  Currents,  which  we  every 
where  almolVfind  in,  or  near  the  Hills,  and  feldotn 
or  never,  in  large  and  fpacious  Plains-,  and  when  we 
do  find  them  in  them,  it  is  generally  at  great  and 
inconvenient  Depths  of  the  Earth-,  nay,  thofe  very 
fubcerraneous  Waters,  that  are  any  where  met  with 
by  digging  in  thefe  Plains,  are  in  all  Probability  ow- 
ing  to  the  Hills,  either  nearorfardrftant:  As  among 
Other  Inftances  may  be  made  out,  from  the  forcible  E- 
ruption  of  the  fubterraneous  Waters  in  digging 
Wells,  \r\  xht  Lower  Auftria^  and  the  Territories  of 
Modenay  sind  Bclogfia  in  halj,  mentioned  by  my  fore- 
named 
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named  learned  Friend  Mr.  Ray(k).  Or  if  there  be  any 
fuch  Place  found  throughouc  the  Earth,  that  is  de- 
void of  Mountains,  and  yet  well  watered,  as  perhaps 
fome  finall  Iflands  may ;  yet  in  this  very  Cafe,  that 
whole  Mafs  of  Land  is  no  other  than  as  one  Moun- 
tain defcending  (though  unperceivedly)  gently 
down  from  the  Mid-land  Parts  to  the  Sea,  as  moil 
other  Lands  do ;  as  is  manifeft  froni  the  Defcent  of 
their  Rivers,  thePrincipalof  whichirnnoftCountries 
have  generally  their  Rife  in  the  more  lofty  Midland 
Parts.. 

And  now,  confidering  what  hath  been  faid  con- 
cerning this  laft  Ofe  of  the  Hills,  there  are  two  or 
three  A6ts  of  the  Divine  Providence  obfervable 
therein.  One  is,  that  all  Countries  throughout  the 
whole  World,  fliould  enjoy  this  great  Benefit  of 
Mountains,  placed  here  and  there,  at  due  and  pro- 

CiJ  Monjieur  Blundel  related  to  the  Parifian  Academy  tviat 
Device  the  Inhabitants  of  the  Lower  Auftria,  (<whicb  is  encom- 
faffed  luitb  the  Mountains  of  Stiria)  are  nvont  to  vfe  to  fill  theif 
JVells  'with  Water.  They  dig  in  the  Earth  to  the  Depth  of  z^ 
and  zo  Feet,  till  they  come  to  an  Argilla  [clanimy  Earth]  — 
which  they  bore  through  fo  deept  till  the  Waters  break  forcibly  out  i 
^hich  ^tf/^r,  //  //  probable,  comes  from  the  neighbouring  Moun* 
tains  in  fubterraneous  Channels M  And  QsL^mxi^  obfervedt  That  in 
many  Places  in  the  Territory  of  Modena  and  Bologna  in  Italy, 
they  make  themfelves  Wells  by  the  like  Artifice^  &c.  By  this  Means 
the  fame  Seig.  Caffini  made  a  Fountain  at  the  Cafi  e  of  Urbin, 
that  caft  up  the  Water  5  Feet  high  above  the  Level  of  the  Ground* 
Ray's  DifCtf  p.  40.  ubi  plura.     , 

Upon  Enquiry  of  fome  fkilful  Workmen,  whofe  Bufinefs  \t 
is  to  dig  Wells,  l^c.  whether  they  had  ever  met  with  the  like 
Cafe,  as  thefe  in-  this  Note  ;  they  told  me  they  had  met  with 
It  in  Ejffexy  where,  after  they  had  dog  to  50  Feet  Depth,  th« 
Man  in  the  Wellobferved  the  clayie  Bottom  to  fwell  and  be- 
gin to  fend  out  Water,  and  (lamping  with  his  Foot  to  Hop  the 
Water,  he  made  Way  for  fo  fudden  and  forcible  a  Flux  of 
Water,  that  before  he  could  get  into  his  Backet,  he  was  above 
his  Waift  in  Water;  which  loon  afcended  to  17  Feet  Height, 
and  there  ilaid  :  Atid  although  they  often,  with  great  La- 
hour,  endeavoured  to  empty  the  Well,  in  order  to  fjniih  their 
Work,  yet  they  could  n:ver  do  it,  but  were  forced  to  leave  it 
•  as  it  was. 

per 
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per  Diftanqes,  to  afFord  thcfe  fevcral  Nations  this' 
excellent  and  tnpft  neceffary  Element  the  Waters; 
For,  according  to  Nature's  Tendency,  when  the 
Earth  and  Waters  were  fcparated,  and  ordered  to 
their  fevcral  Places,  the  Earth  muft  have  been  of  an 
even  Surface,  ornearly  fo.  The feveral  component 
Parts  of  the  Earth  muft  have  fubfided  according  to 
their  feveral  fpecifick  Gravities,  and  at  laft  have 
ended  in  a  large,  even,  fpherical  Surface,  everywhere 
cquidiftant  from  the  Centre  of  the  Globe.  But  that 
inftead  of  this  Form,  fo  incommodious  for  the  Con- 
veyance of  the  Waters,  it  (hould  be  jetted  out  every 
where  into  Hills  and  Dales,  fo  neceffary  for  that 
Purpofe,  is  a  manifeft  Sign  of  an  efpecial  Providence 
of  the  wife  Creator. 

So  another  plain  Sign  of  the  fame  efpecial  Provii- 
denccpf  God>  in  this  Matter,  is,  that  generally 
throughout  the  whole  Worlfl,  the  Earth  is  fo  dif- 
pofed,  fo  ordered,  fo  well-laid;  I  may  fay,  that  the 
Mid- land  Parts,  or  Parts  far  theft  from  the  Sea,  are 
commonly  the  highcft  :  Which  is  manifeft,  I  have 
faid,  from  the  Defccnt  of  the  Rivers.  Now  this  is 
an  admirable  Provifion  the  wife  Creator  hath  made 
for  the  commodious  Paffages  of  the  Rivers,  and  for 
draining  the  feveral  Countries,  and  carrying  off  the 
fuperfluous  Waters  from  the  whole  Earth,  which 
would  be  as  great  an  Annoyance,  as  now  they  are 
a  Convenience.  , 

Another  providential  Benefit  of  the  Hills  fupply- 
ing  the  Earth  with  Water,  is,  that  they  are  not  only 
inftrun^ental  thereby,  to  the  Fertility  of  the  Valleys, 
but  to  their  own  alfo  (I)  •,  to  the  Verdure  of  the 

Vegetables  ^ 

(I)  As  the  HUls  being  higher,  arc  naturally  fuppofed  to  be 
drier  than  t;he  Valleys  ;  fo  kind  Nature  hath  provided  the 
greater  Supplies  of  Moidure  for  them,  fuch  at  leall  of  them  as 
do  not  afcend  above  the  Clouds  and  Vapours.  For,  befides' 
the  Fountains  continually  watering  them,  thev  have  more 
Dews  and  Rains  conunonly  than  the  Valleys.     They  are  more 

frequentljr 
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Vegetables  without,  and  to  the  Increment  and  Vi- 
gour of  the  Treafures  within  them. 

Thus  having  vindicated  the  prefent  Form  and  Fa- 
briek  of  the  Earth,  as  diftributed  into  Mountains 
and  Valleys,  and  thereby  Ihewn  in  fomc  Meafurc 
the  Ufe  thereof,  particularly  of  the  Mountains, 
which  arc  chiefly  found  Fault  with :  I  have,  I  hope, 
made  it  in  fome  Meafure  evident,  that  God  was  no 
idle  Speftator  (m)^  nor  unconcerned  in  the  ordering 
of  the  Terraqueous  Globe,  as  the  former  bold  Char* 
ges  againft  it  do  infer ;  that  he  did  not  fuffer  fo 
grand  a  Work,  as  the  Earth,  to  go  unfinift)*d  out  of 
his  Almighty  Hand-,  or  leave  it  to  be  ordered  by 
Chance,  by  natural  Gravity,  bycafual  Earthquakes, 
i^c\  but  that  the  noble  Strokes,  and  plain  Remains 
of  Wifdom  and  Power  thertin,  do  manifeft  it  to  be 
his  Work.  That  particularly  the  Hills  and  Vales, 
though  to  a  peeviQi  weary  Traveller,,  they  may  fcem 
incommodious  and  troublefome ;  yet  are  a  noble 
Work  of  "the  great  Creator,  and  wifely  appointed 
by  him  for  the  Good  of  our  fublunary  World. 

And  fo  for  all  the  other  Parts  of  the  Terraqueous 
Globe,  that  are  prrfumed  to  be  found  Fault  with  by 
fome,  as  if  carelc fly  ordered,  and  made  without  any 
Defign  or  End  j  particularly  the  Diftribution  of  the 


frequently  covered  with  Fogs  ;  and  by  retarding,  ftopping,  or 
compreiling  the  Clouds^  or  by  their  greater  Colds  condeofing 
them,  they  have  larger  Quantities  of  Rain  fall  upon  them.  As 
1  have  found  by  actual  Experience,  in  comparing  my  Obferva- 
lions  with  thofe  of  my  late  very  curious  and  ingenious  Corre- 
fpondent,  Richard  Tom/nley,  Efq.  Q^  Lancajhire^  and  fome^ 
others,  to  be  met  with  before^  Chap.  ii.  Mott  (a).  From 
which  it  appears,  that  above  double  the  Quantity  of  Rain  falleth 
in  Lancafiire,  than  doth  at  Upminfier  :  The  Reafon  of  which 
is,  becaufe  Lancajhire  bath  more,  and  much  higher  Hills  than 
EJfex  hath.     See  Book  1 1.  Chap.  v.  Note  (ej. 

(m)  Accufandi  fane  mea  fententid  hit  funt  SophiJia\  qui  cum 
ftondum  in<venire^  neque  exponere  opera  Nature  queanfy  earn  tamen 
inertia  at  que  in/iitia  .condemnant^  &C.  Galen,  de  UfuPart. 
lib.  X.  cap.  9.  " 
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dry  Land  and  Waters;  the  laying  the  feveral  Strata, 
or  Beds  of  Earth,  Scone,  and  other  Layers,  before 
fpoken  of ;  the  Creation  of  noxious  Animals,  and 
poiibnojus  Subftances,  the  boifterous  Winds ;  the 
Vulcafio's,  and  many  other  Things  which  fome  arc 
'  angry  with,  and  will  pretend  to  amend:  I  have  be- 
fore fliewn,  that  an  infinitely  wife  Providence,  an 
Almighty  Hand  was  concerned  even  in  them  j  that 
they  all  have  their  admirable  Ends  and  Ufes,  and 
^re  highly  inftrumental  and  beneficial  to  the  Beidg, 
or  Well-being  of  this  our  Globe,  or  to  the  Crea- 
tures refiding  thereon. 

So  alfofoi"  human  Bodies,  it  hath  been  an  ancient 
(n)^  as  well  as  modern  Complaint,  that  our  Bodies 
are  not  as  big  as  thofe  of  other  Animals  ;  that  we 
cannot  run  as  fwifc  as  Deer,  fly  like  Birds,  and  that 
we  are  out- done  by  many  Creatures  in  the  Accuracy 
of  the  Senfes^  with  more  to  the  fame  Purpofe.  But 
thefe  Objeftionsare  well  anfwered  by  Seneca  (o)j  arid 
will  receive  a  fuller  Solution  from  what  I  ihall  ob- 
ferve  of  Animal  Bodies  hereafter. 

But  indeed,  after  all,  it  is  only  for  want  of  our 
knowing  thefe  Things   better,    that  we   do  not 

admire 


fnj  Fide  quam  iniquijtnt  dMnarum  muntrum  aftimatbrts  eiiam 
quidam  pTofeffi  f^ientiam,  ^ueruniur  quod  non  magnitudine  cor- 
forts  aquetnui  Ejephantis^  *Velcatate  Cervos,  levitate  A^ves^  im* 
petuTauros  I  quod /olidior  fit  cutis  Belluis,  decentior  DamiSy  dett' 
fior  Urfisj  moilior  Fibris  ;  quod Jagacitate-nos  nanum  Canes  <vin' 
cant,  quod  acie  iuminum  j^quila^  J'patio  atatis  Cor<vi,  muUa  Ani^ 
malia  nandi  facihtate,  Et  cum  quadam  ne  ccire  quidem  in  idem 
Natura  patiatur^  ut  *velocitatem  ctrporis  ^  *vires  pares  animalibus 
habeamus  ;  ex  diue'rfis  IS  dijjiaeniibus  bonis  Hommem  non  ejjt  com^ 
pofitum^  ivjuriam  i/ocant ;  tS  in  tjeglJgfntel  noftri  Deos  querimoni- 
am  jaciuntf  quod  non  bona  *vaIefudoj  iS  I'itiis  inexpugnabilis  data 
Jity  quod  non  futuri  J'cieniia,  Vix  fibi  temperant  quin  eoujque 
impuientitg  pfio'vehantur,  ut  Naturam  oderint^  quod  infra  Deos 
fumusy  quod  non  in  aquo  illis  fiettmus*  Seaeca  dc  Benef.  lib.  ii, 
cap.  29. 

(0)  ^anto  futius  eft  ad  contemplationem  tot  tantcrumque  be^ 
neficiorum  revertiy  iS  agere  grutias,  quid  nc,s  i.i  hoc  puUherri^ 

KM 
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admire  {^)  them  enough  i  it  is  our  own  Ignorance, 
Duhiefs,  or  Prejudice,  that  makes  us  charge  thofe 
noble  Works  or  the  Almighty,  as  Dcfedls  or  Blun- 
ders, as  ill-contrived,  or  ill-n^^de. 

It  IS  therefore  fitter  for  fuch  finite,  weak,  igno- 
rant Beings  as  we,  to  be  humble  and  meek,  and 
confcious  of  our  Ignorance,  and  jealous  of  our  ONvn 
Judgment,  when  it  thus  confronteth  infinite  Wif- 
dom*  Let  us  remember  how  few  TJ>ings  we  know, 
how  many  we  err  about,  and  how  many  we  are 
ignorant  of:  And  thofe,  many  of  them,  the  moft 
familiar,  obvious  Things :  Things  that  we  fee  and 
handle  at  Fleafure ;  yea,  our  own  very  Bodies,  and 
that  very  Part  of  us  whereby  we  underlland  at  all^ 
our  Soul.  And  fhould  we  therefore  pretend  to  cen- 
fure  whar  God  doth !  Should  we  pretend  to  amend 
his  Work  !  Or  to  advife  infinite  Wtfdom  !  Or  to 
know  the  Ends  and  Porpofes  of  his  infinite  Will,  as 
if  we  were  of  bis  Council !  No,  let  us  bear  in  Mind, 
that  thefc  Objeftions  are  the  Produfts,  notof  Rea- 
fon,  but  of  Peevifhnefs,  They  have  been  incom.* 
moded  by  Storms  and  Tempefts*,  they  have  been 
terrified  with  the  burning  Mountains,  and  Earth* 
Quakes ;  they  have  been  annoyed  by  the  noxious 
Animals,  and  fatigued  by  the  Hills  -,  and  therefore 
•  are  angry,  and  will  pretend  to  amend  thefe  Works 
l  of  the  Almighty.'  But  in  the  Words  of  St.  Paul(q)^ 
we  may  fay,  Nay^  but  0  Man^  who  art  thou  that 
replieji  againji  God?  Shall  the  Thing  formed  fay  to 
him  that  formed  it^lVky  hafi  thou  made  me  thus  ? 

mo  dcmiciUo  <volutruni  [Dii] /ecutufos /ortin,  quod  Urrenis  p^^efe* 
terunt.  Then  having  reckoned  up  many  of  the  Privileges  ind 
Benefits,  which  the  Gods,  he  faith,  have  conferred  upon  us, 
he  concludes.  It  a  eft :  carijjimos  nos  ba(?uirunt  Dii  immortales^ 
bahentfue,  Et  qui  maximus  tribui  bonos  pctuitt  ab  iffis  proximo s 
coiiocaverunt.  Magna  accepimus^  majora  non  cepimus.  Senec. 
ibid. 

(p)  Naturam  ma'xime  admiraberist  fi  omnia  ejus  ojpera  ptrlur 
ftrdrts.     Galen,  de  Uf.  Part.  lib.  xi.  concluf.        * 

(q)  Rom.  ix.    20|  21. 

G  Uuth 
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Hath  not  the  Potter  power  over  the  Clay,  ofthefamer 
Lumf^  to  make  one  Vejfel  to  Honour ^  and  another  tu 
'Dijhonour?  If  the  Almighty  Lord  of  the  World  had,, 
fur  his  own  Pleafure,  made  this  our  World  more  in- 
convenient for  Man,  it  would  better  become  us  to 
fit  ftiH,  and  be  quiet;  to  lament  our  own  great  In- 
firmities and  Failings,  which  deferve  a  worfe  Place, 
a  more  incommodious  Habitation,  than  we  meet 
with  in  this  elegant,  this  well  contrived,  well  formed 
World  ;  in  which  we  find  every  Thing  neceflTary 
for  the  Suftentation,  Ufe,  and  Pleafure,  both  of 
Man,  and  every  other  Creature  here  below,  as  well 
as  fome  Whips,  fome  Rods  to  fcourge  us  for  bur 
Sitis  (r).  But  yet  fo  admirably  well  tempered  is 
our  State,  fuch  an  Accord,  fuch  an  Harmony  is 
there  throughout  the  Creation,  that  if  we  will  but 
purfue  the  Ways  of  Piety  and  Virtue,  which  God 
hath  appointed ;  if  we  will  form  our  Lives  accord- 
ing to  the  Creator's  Laws,  We  may  efcape  the  Evils 
of  this  our  frail  State,  and  find  fufficient  Means  to 
make  us  happy  whilft  we  are  in  the  Body.  The 
natural  Force  arid  Tendency  of  our  Virtue,  will 
prevent  many  of  the  Harms  (s)^  and  the  watchful 

Provi- 

(r)  Neither  are  they  [noxious  Creatures]  of  lefs  Vft  to  amend 
cur  Minds ^  by  teaching  uS  Care  and  Diligence y  and  more  Wit,  And 
Jo  much  the  more^  the  n^orfe  the  Things  are  tue  Jee^  and  Jhould 
auoid,  Weezels,  Kites,  and  other  mifcbievous  Animals^  induce 
us  to  a  Watchfulnejs  :  Thiftks  and  Moles,  to  good  Hujbandry  i 
Lice  ohlige  us  to  Cleanlinefs  in  our  Bodies  i  Spiders,  in  ourHouJes  ; 
and  the  Moth  in  our  Cloaths.  The  Deformity  and  Filtbinejs  of 
Swine  make  them  the  Beauty-Spot  of  the  Jnimal-Creationf  and 
the  Emblems  of  all  Vice,  —  The  Truth  is.  Things  are  hurtful  to  us 
only  by  Accident ;  that  m,  not  of  NeceJJjtyy  but  through  our  cuun 
Negligence  or  Miftake.  Houfis  decays  Corn  is  blafted^  and  the 
Weezel  breeds  in  Maltf  fooneft  forwards  the  South,  Be  it  fo^  it  is 
then  our  own  Faulty  if  wf  ufe  not  the  Means  luhicb  Nature  and 
Art  have  fro'vidtd  againft  tbefe  Incon*ventencies.  Grcw'"s  CofmoL 
chap.  jj.  feft  49,  50. 

(sj   Kon  eft  gemendusy  nee  gtavi  urgendus  nece^ 
Vir.'tt.e  qui/quis  ahftuUt  fatis  lf^r», 

Senec.  Hercul.  Oct.  Aft.  v.  Car.  1833. 
/,'■  d^  NuM^uMta 
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Providence  of  our  Almighty  Bencfaaor,  will  be  a 
Guard  againft  others ;  and  then  nothing  is  wanting 
to  make  us  happy,  as  long  as  we  are  in  this  World, 
theri^  being  abundantly  enough  to  entertain  tb^ 
Minds  of  the  mod  Contemplative ;  Glories  enough 
to  pleafe  the  Eye  of  the  moft  Curious  and  Inquifi* 
five ;  Harmonies  and  Concerts  of  Nature's  own,  z% 
well  as  Man's  making,  fufiicient  to  delight  the  Ear 
of  the  moft  Harmonious  and  Mufical ;  all  forts  of 
plcafant  Gufto's  to  gratify  the  Tafte  and  Appetite, 
even  of  the  moft  Luxurious  \  and  fragrant  Odours 
to  pleafe  the  niceft  and  tendereft  Smell :  Add«  in  a 
word,  enough  to  make  us  love  and  delight  in  this 
World,  rather  too  much,  than  too  little,  confider^ 
ing  how  nearly  we  are  ally'd  to  another  World,  as 
well  as  this. 

Nmtquam  StygiMfirtmr  ad  umbras 

IncljtaHfirtuSk  Idi  ibid.  Gar.  198J* 
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#SSS^^N  the  laft  Boon,  having  fufveye^ 
'^"^  t^\^%  ^b«  E^rth  ilfctf  in  Pardcukr,  I  (hall 
^  y  *  ^  next  take  a  View  of  the  Jnhafe^it&ntt 
^  ®  thereof;  or  the  fevcral  Kinds  of 
J  ^rfSrSpTIv  ®  Creatures  (a)^  that  have  iheirHabita- 
&®®®®©*i^  tioit,  Crotch,  Of  SiMfteftcetheredo. 
Thefe  Creatures  are  either  Senfitive,  6r  Infenfirive 
Creatures, 

In  fpeaking  of  thofe  endow'd  with  Senfe,  I  (hall 
confider : 

I.  Some  Things  common  to  them  all. 

II.  Things  peculiar  to  their  Tribes. 

1.  The  Things  in  common,  which  I  intend  to 
take  Notice  of,  are  thefe  Ten  : 

J.  Tlie  five  i'^^/^y.  And  Their  Organs. 

2.  The  great  Irtftrunrtetit  of  VmlityyRefpiration. 

3.  The  Motion^  or  Loso-fhotive  Faculty  of  A- 
nimals. 


faj  Principio  calum^  ac  terrain  tampof^  Uquentes, 
Lucent emqui  glohum  Luna^  Titaniaque  ajira 
Spiritfu  intus  ality  iotamque  infufa  per  artus 
Mens  agitat,  moUmy  \3  tnagno  fe  corpere  mifcet. 
Inde  hominumy  pecudumque  genus^  <vitaque  'volantum^ 
Et  qua  marmoreo  fert  monfira  fub  aquore  potttusp 
Jgneus  eft  illis  vigor,  ^  coeleftis  origo 
)     'StfJfmiSids, 

Virg.  Mneii.  lib<  vi.  carm.  724. 
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4^  The  Place^  in  which  thpy  live  and  a5:* 

5.  The  Balance  of  their  Numbers. 

6.  Their  Food. 

7.  Their  Cloatbing. 

8.  Their  Hmfa^  Nejis  or  Habitations. 

9.  Their  Methods  qf  Self-Prefervation. 

JO.  Their  Generation  and  Confervation  of  their 
Species  by  that  Means. 

e  H  A  p.  I. 

O/*  the  Five  Senfes  in  General. 

I  HE  firft  Thing  to  be  con(ider*d,  in  common 
to  all  theSenfulve  Creatures,  is,  their  Faculty 
Hng^  Uedrin^y  Smelling^  Tajiingy  and  Feelings 
and  the  Organs  |ni;iiftring  to  thefc  five  Senfe^^  toge- 
ther with  the  exa&  Accommodation  of  thofe  Senfes, 
and  their  Organs,  to  the  State  apd  Mal^e  pf  every 
Tribe  of  Animals  (a).  The  Cohfideration  of  which 
Particulars  alone,  were  there  no  other  Dcmonftra- 
tipns  of  God,  is  abundantly  fufficient  to  evince  the 
infinite  Witdom,  Po.werand  Goodnefs,  of  the  great 
Creator.     For,  who  can  but  ftand  amazed  at  the 
Glories  of  thefe  Works !  At  the  admirable  Artifice 
ofthem !  And  at  their  floWe  Ufe  and  Performances  \ 
For  fyppofc  zn  Apwal,  a?  Cuch,  h$d  Breach  s^nd 
Life,  and  coitld  move  itfelf  hither  and  thiiiher,; 
yet  how  could  it  know  whither  to  goi  •what  it  was 
#t)Wt,  where  .tpfiAd  i^Fppd,  how  toavoi^  thou^ 


(a)  Sxfenfihus  ante  (cetera  Homini  Ta^us^  deinJi  Gufiaius : 
rehquis  fuperatur  a  multis.  ^quiLe  clarius  cernunt  :  Vultures /a-" 
gacius  odorantur^  liquidius  audiunt  Talp^  obruta  terra,  tarn  denfo 
0HU0  fur^  nmitr^  cUmtntQ^    Plin.  Nat.  Hid.  lib.  x.  cap.  69. 

G  i  fands 


S^  Senfes  of  Animals.       Book  IV. 

ffinds  of  Dangers  (l^)  without  Sight !  How  cpul4 
Man,  particularly,  view  the  Glories  of  the  Heavens, 
furvey  the  Beauties  of  the  Fields,  and  enjoy  the 
Pleafure  of  beholding  the  noble  Variety  of  diverting 
Objefts,  that  do,  above  us  in  the  Htsavens,  and  here 
in  thi^  lower  Wof  Id,  prefent  themfelves  to  our  View 
everywhere;  how  enjoy  this,  I  fay,  without  thgt 
admirable  Senfe  oi  Sight  (c)  !  How  could  alfo  the 
Animal,  without5»?^//^nd  Tajie^  diftinguilh  its  Food, 
and  difcern  between  wholfome  and  unwholfome ; 
befide?  the  Plcafures  of  delightful  Odpurs,  and  re-, 
lifhing  Gufl:o*s  !  How,  without  that  other  Senfe  of 
Hearings  could  it  difcern  mapy  Dangers  that  are  at 
a  Diftanv,  underftahd  the  Mind  of  others,  per? 
ceive  the  harmonious  Sounds*  of  Mufick,  and  be 
delighted  with  the  Melodies  of  the  winged  Choir, 
jmd  all  the  reft  of  the  Harmonies  the  Creator  hat{i 
,prQvided  for  the  Delight  and  pleafure  of  his  Crea- 
tures 1  And  laftly,  How  could  Man,  or  any  other 
Creature,  diftinguilh  Pleafure  frpm  Pain,  Health 
from  Sicknefs,  and  confequently  be  able  to  keep 
their  Body  found  and  eptire,  without  the  Senfe  of 
Feeling!  Here,  therefore,  we  have  a  glorious  CEco? 
nomy  in  every  Animal,  that  commandcth  Admira- 
tion, and  deferveth pur  Contemplation:  As  willbet- 
ter  appear  by  coming  to  Particulars,  and  diftinftly 
confidering  the  Provifion  which  the  Creator  hath 
made  for  each  of  thefe  Senfes. 


(b)  Stthjacent  Oculi,  pars  corporis  fretiofijjima^  H  qui  luds  ufu 
witam  diftinguant  a  nturie.     Flin.  Nat.  Hifl.  lib.  xi.  Cap.  37. 

(cj  Foemint  aliqiue  Megarenfes  Jolts  oculis  di/cemeri  ^valebant 
inter  Ova  qua  ex  Gallind  nigra ^  £«f  qua  ex  alba  nata  funt^ 
is  what  is  afiirined  (how  truly  I  know  not)  by  Grimald,  dk 
^umin.  £5?  Color.  ?r.  43.  SeQ.  6q. 


e  H  A  p< 
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Of  the  Eye. 

FOR  our  clearer  Procccdingin  thcConfidcration 
of  this  noble  Part  (a)^  and  underltanding  its 
GEconomy,  I  (hall  confidcr: 

1.  The  Form  of  the  Eye, 

2.  Its  Situation  ia  the  Body, 

3.  Its  Motions. 

4.  Its  Size. 

5.  Ics  Number^ 

6.  li^  Parts. 

7.  The  Gtt^rrfand  5^r«r//y  Nature  hath  provided 
for  this  fo  ufeful  a  Part. 

As  this  eminent  Part  hath  not  been  pretermitted , 
by  Authors,  that  have  made  it  then-  particular  De- 
fign  and  Bufinefs  to  ^fpeak  ofthe  Works  of  God; 
fo  divers  of  the  aforefaid  Particulars  .have  been 
touched  upon  by  them.  ^  And  therefore  I  fliall  take 


faj  In  DiffeSionibus  aHatomicis  'vix  allquid  admirabiliust  aut 
artificiofius  ft.ru3ur&  Qculi  bumati^  men  quidemjudicio^  occmrtii  ^ 
ut  mtrita^  per  excilUnttamy  Creatoris  appillitur  Miraculum,  Gul. 
Fabr.  Hildan.  Cent.  2.  Obfcrv.  1. 

So  likewife  that  accnratc  Surveyor  of  the  Eye,,  Dr.  Bright ^ 
-whbie  Opbthaimography  f  have  met  with  fince  ttiy  penning  this 
Part  of  my  Survey.  His  Charafter  of  this  curious  Piece  pf 
God's  Work  is.  Inter  pradpuas  carptis  auimait  partes ^  qua 
magni  Conditoris  mftri  fapientiam  eftendunt^  nulla  fane  reperhuru 
qua  majeri  pompa  elucef  quam  ipfe  Oculus,  aut  qua  elegantiori  form 
ma  concinnatur.  Deumenim  ahtt  partes  met  niincrV  fatellitio  fti^ 
pantur\  ntel  in  tantam  venuflatem  baud  affurgunt ;  i^ceUt  peculiar 
rem  bonorem  tff  decus  a  fnfremo  Numine  effiatum  referunt^  H  nun^* 
quam  nonftupenda  fua  Potentia  charaSeres  reprafentant.  Nulla 
f^ne  fan  tarn  dMno  artlficlo  i^  trdine,  i^c.    Cap.  i.  fedl.  i. 
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in  as  little  aspoflible  of  what  they  have  f;f>id,  and 
as  near  as  I  can,  mention  chiefly  what  they  have 
ooiitfed.     And, 

I.  For  the  Form  of  the  Eye  j  which  is  for  thjj 
ifioft  part  Globous,  or  fomcwhat  of  the  fphseroidal 
Forrti,  which  is  far  the  more  commodious  optical 
Form,  as  being  fitted  to  contain  the  Humours  with- 
in, and  to  receive  the  Imager  of  Objedsfrom  with- 
out (b).  Was  it  a  Cube,  or  of  any  multangular 
Form,  fome  of  its  Part3  would  lie  too  far  ofF(VJ,  and 
feme  too  nigh  thofe  lenticular  Humours,  which  by 
their  Refraftions  taufe  Vifion.  But  by  means  of  the 
Form  before-mentioned,  the  Humours  of  the  Eye 
^re  commodiouQy  laid  together,  to  perform  their 
Office  of  Rcfraftipn ;  and  the  Retina^  and  every  other 

(h)  It  is  a  good  Reafon  Friar  Bacon  affigns'  for  the  Spbseri* 
city  of  the  Eye ;  Nam  Js  tjfet  plan^e  figura^  Jpitits  rei  ffi^oris 
€culonon  poffit  cohere  ptrptti^icularittr  juftr  eum-^Gm  trgo  Ocu' 
"iui  *videt  magna  corpora^  ut  fere  quartam  cpeli  uno  afpeSiu^  mam' 
fefium  eft,  quod  non  poteft  ejje  plana  jftgura,  nee  aUcujus  nifi  fpbatr 
Jr/nr,  qwovim  fnptrjplneram  farikM  pojpiut  cadete  pirpea&ula-r 
rt$  infinita,  qtue.  a  ^gno  carpore  *vemu'nff  ^  tendunt  in  aentntwt 
Sphara :  ISJic  magnum  corpus  poieJi\ab  ocuh  parvo  nfidm>  Fop 
the  Dembpftration  of  which  he  hath  given  Us  a  Figure.  Rug. 
.  Sac^M.  Perfpea,  Diftin^.  ^.  <ap.  if.    - 

.  Dr.  Rrigg^  {2A\}tiy  Pfur}  antica,  (fivA  Camia^)  eon'vtxiwr  ifi 
pofticd  :  bdc  enim  ratione  radii  melius  in  pupiVum  detorqnentur,  (S 
Omk  fwtdus  tx  idnrd  parte  in  majdrm  (ffopir  imagines  fer'uk 
ibidem  delineandps)  expandit^r.  Ibid.  Se6^.  z» 
^(c)  Suppofe  the  Eye  had  the  i?^/i>rtf,  or  l>ack  Part,  flat  for 
X\\e  JRece^tion  of  the  Images,  as  iii  F/g,  i.  A  B  A  ;  it  is  mani- 
fe!!,  fhat  if  the'Extrenres  of  the  Image  A  A  were' at  a  due  fo- 
cal Diflance,  |he  Middle  S  would  be  too  nigh  the  Cry 4aliine, 
ini  confequently  appear  confufed  and  dim ;  but  all  I'ai^s  ot 
|)ie  ^^//>tf  lying  at  a  d42e  focal  DiQance  from  the.  Cry^allio^, 
as  at  A  C  A,  therefore  the  Image  painted  thereon  is.-feeo  dif- 
yirA  and  plear.  I'hu^  in  a  dark  Room,  with  aXiens  at  aHoI^ 
in  the  Window,  '^yyhich  Siurmii^f  calls  his  AfJtiiicial  Eye,  in 
Tiij  Exercitatijcad.  pne  of  whicji  he  had  w^adp  for  his  f  upils, 
tb  run  any  where  oji  WTieds) ;  In  this  Room^  I  fay^  if  the 
Paper  that  receives  the  Images  be  too  nigh,  or  too  far  off  Hbfi 
Xecis,  the  Image  will  be  confufed  and  dim  ;  hut  ia  the  Foci\) 
^f  |he  Glafs,.  di^tind.  clear>  and  ajpleafantSight^ 
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Part  of  that  little  darkened  Cell,  is  ncady  adapted 
regularly  to  receive  the  Images  from  without,  and  to 
convey  them  accordingly  to  the  common  Senfory  vx 
jthe  Brain. 

To  this  we  may  add,  the  Aptitude  of  this  Figure 
to  the  Motion  of  the  E^re,  for  it  is  neceflary  for 
the  Eye  to  move  this  way,  and  that  way,  in  ordir 
to  adjuft  itfelf  to  the  Objeds  it  would  view ;  fo  bjr 
this  Figure  it  is  well  prepared  for  fuch  Motions,  to 
that  it  can  with  gneat  Facility  and  Dexterity  direct 
itfelf  as  Occa0on  requires. 

And  as  the  Figure,  fo  no  lefs  commodious  is, 
2.  <The  Situation  oi  the  Eye;  namely,  in  the 
Head  (d)^  the  niioft  cred,  etpinent  Part  of  the 
Body,  near  the  moft  fcnfible,  vital  Part,  the  Braiq* 
By  its  Eminence  in  the  Body,  it  is  prepared  to  take 
in  the  more  (le)  Objeds.  And  by  its  Situation  in 
the  Head^  bcfides  its  Proximity  to  the  Brain,*  it  is 
in  the  moft  convenient  Place  for  Defence  and  Secu- 
rity. In  ihe  Hands,  it  might  indeed  (in  Man)  bp 
rendered  more  eminent  than  the  Head,  and  be  turn- 
ed about  here^d  there  at  P^cafure :  But  then  it 
ivo^uld  he  jexpofed  Jto  .many  Injuries  in  that  adive 
Part,  and  ihe  Plands  (f)  rendered  a  lefs  aftive  and 
ufeful  Part.  And  the  like  may  be  faid  to  its  Sights 
in  any  other  Part  of  the  Body,  but  where  ic  is. 
But  in  the  liead,  hoth  of  Mao,  and  other  An«- 
oials,  it  is  placed  in  a  Part  that  leeps  to  be  contriv- 


(d)  Blemmyis  iraduntur  capita  ahtjfe^  Ore  £5f  Oculis  peBort 
affixis.  flin.  t4ai.  Mill.  lib.  v.  cap.  8.  Occident  em  'uerjus  quofi 
dam  fine  cer^vice  Oculos  in.  humeris  hahentes^  Ibid.  ]ib.  vii.  cap.  2, 
From  rhcfe,  and  other  fuch  lite  Fables,  in  this  laft  cited  Chap-- 
ter  cf  fUnjy  no  doubt  our  famous  Romancer,  ^yxJ.MandB* 
fvile,  had  liis  Roman  tick  Stories  related  in  his  Tcavels. 

(e)  See  $ook  V.  ilhap.  ii.   Note  (e). 

(fj  Gakn  As^tTV^s  to  be  here  confulted,  who,  in  his  Book 
Pe  Ufu  Pafiium,  from  many  Contiderations  of  the  Hand,  fuch 
^s  what  is  h^re  mentioned,  asalfoits  Strufture,  Site,  and  Ufe, 
largely  proves  and  refleds  upon  the  Wifdgm  and  Providence 
gf  ^^  ^outriyer  and  Maker  of , that  Part. 

^" p4 
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ed  and  made,  chiefly  for  the  Adion  of  the  princi- 
pal Senfcs. 

Another  Thing  obfcrvable  in  the  Sight  of  the 
Eye,  is  the  Manner  of  its. Situation  in  the  Head,  in 
the  Fore  part,  or  Side-part  thereof,  according  to  the 
particular  Occafions  of  particular  Animals.  In  Man, 
and  fome  other  Creatures,  it  is  placed  to  look  dir 
reftly  forward  chiefly,  but  withal  it  is  fo  ordered,  as 
to  take  in  near  the  Hemifphere  before  it.  In  Birds, 
and  fome  other  Creatures,  the  Eyes  afefo  feared, 
as  to  take  in  near  a  whole  Sphere,  that  they  may 
the  better  fcek  their  Food,  and  efcape  Dangers,  And 
in  fome  Creatures  they  are  feated  fo  as  to  fee  bcfl: 
behind  them  (g)^  or  on  each  Side,  whereby  they  are 
enabled  to  fee  their  Enemy  that  purfues  them  that 
Way,  and  fo  make  their  Efcape. 

And  for  the  Afliftance  of  the  Eyes,  and  fome  of 
the  other  Senfes  in  their  Adtions,  the  Head  is  gene- 
rally made  to  turn  here  and  there,  and  move  as  Oc- 
cafion  requires.     Which  leads  me  to  the 

3.  Thing  to  be  remarked  upon,  the  Motions  of 
the  Eye  itfclfc  And  this  is  generally  upwards,  down- 
wards, backwards,  forwards,  and  every  Way  (h.)y 
for  the  better,  more  eafy,  and  diftinft  Reception  of 
the  vifual  Rays. 

But  where  Nature  any  way  deviateth  from  thjs 
Method,  cither  by  denying  Motion  to  the  Eyes,  or 
the  Head  (i)^  it  is  a  very  wonderful  Provifion  flie 

hath 


(g)  Thus  in  Hans  and  Conies^  their  Eyes  arc  very  protuisber- 
&nt,  and  placed  fo  much  towards  the  Sides  of  their  Head,  that 
their  two  Eyes  take  in  nearly  a  whole  Sphere :  Whereas  in 
Dogs  (that  purfue  them)  the  Eyes  are  fet  more  forward  in  the 
Head,  to  look-  that  Way  more  than  backward. 

(b)  Sed  luhricos  Oculos  fecit  [Natura]  tf  pteitles,  ut  W  decli- 
narent fiqutd  noceret ;  £5?  afpe3um,  quo  <villintt  facile  converterent* 
Cicer.  de  Nat.  Dcor.  lib.  ii.  cap.  57.  4 

(i)  The  Eyes  of  Spiders,  (in  foqac  f<^r,  in  fome  fix,  and  iji 
fome  eight)  are  placed  all  in  the  Fore-front  of  their  Head  Chvhicb 
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hath  made  in  the  Cafe.  Thus  for  a  Remedy  of 
this  Inconvenience,  in  fome  Creatures  their  Eyes 
arc  fct  out  at  a  Diftance  (k)  from  the  Head,  to  be 
circumvolved  here  and  there-,  or,  pne  this,  the  other 
that  Way,  at  Pleafure.  And  in  Creatures,  whofe 
Eyes  are  without  Motion,  as  in  divers  Infefts  •,  in 
this  Cafe,  either  they  have  more  than  two  Eyes,  or 
their  Eyes  are  nearly  two  protuberant  Hemifpheres, 
and  each  Hcmifphere  often  conlifting  of  a  prodigi- 
ous Number  of  other  little  Segments  of  a  Sphere  (I). 
By  which  Means  thofe  Creatures  arc  fo  far  from  bc- 


//  rounds  and  ivitbout  any  Necijt  all  diaphandut  and  tran/parentp 
Uke  a  Locket  of  Diamonds  f  ScQ.  .Neither  lyondfr  ivby  Providenct 
fljould  be  fo  anomalous  in  this  Animah  wore  than  in  any  other  *sue 
knoiA)  of  For^  I .  Since  they^  ivanting  a  Neck,  cannot  moue  their 
Head,  it  is  requifite  that  Deftil  Jbould  be  fuppUed  by  the  MultipU\ 
city  of  Eyes*  2.  Since  they  nuere  io  Unje  by  catching  fo  nimble  a 
Pny  as  a  Fly  is,  they  ought  to  fee  her  every  IFay,  and  to  take  her 
per  faltum  (as  they  do)^,  without  any  Motion  of  the  Head  to  difco^^ 
n)er  her :  Which  Motion  nvould  have  feared  aivay  Jo  timorous  am. 
InfeB.     Tower^s  Microf.  Obferv.  p.  1 1. 

The  Eyes  of  the  Cameleon  refemble  a  Lens,  or  Con^vex^Glafs^ 
fet  in  a  'oerfatile  globular  Socket,  ivhichfbe  iurneth  backward,  or 
any  Way,  nvitieut  moving  her  Head  ;  and  ordirrariiy  the  one  a 
contrary  or  quite  different  Way  from  the  other*'  Dr.  Goddard  In 
Phil.  Tranr.  N^  137. 

But  twhat  is  more  extraordinary  in  this  Motion  [of  the  Came^* 
lion*z  Eye]  is  to  fee  one  of  the  Eyes  move,  vohilft  the  other  remains 
immoveable',  and  the  one  to  turn  forvsard,  at  the  fame  Time  that 
the  other  looketh  behind  ;  the  one  to  look  up  to  the  Sky,  vuhen  tho 
other  is  fixed  on  the  Ground.  And  thefe  Motions  to  be  fo  extreme^ 
that  they  do  carry  the  Pupilla  under  the  Cr&fi  vuhich  makes  tht 
Eye'broiv,  and  Jo  far  into  /-&^.  Canthi,  or  Corners  of  the  Eyes ^ 
that  the  Sight  can  difcern  whatever  is  donejuji  behind  it,  and  di* 
re&ly  ^forff  without  turning  the  Head,  which  is  Jafiened  to  the 
Shoulders,  Mem.  for  an  Hifl,  in  Anatom.  Diiled.  at  Paris^ 
Diir.  of  Camel,  p.  22. 

(kj  Snails  fend  out  their  Eyes  at  a  Diftance,  they  being  con-' 
tained  in  their  foar  Horns*  like  atrasnentous  Spots,  ftted  to  the 
End  of  their  Horns,  or  rather  to  the  Ends  of  thofe  black  Filaments 
or  Optick  Nerves,  ivhich  are  Jheaihed  in  her  Horns,  as  Dr.  Pvwtr 
wordeth  it.  Obferv,  31*  /.  36.  So  the  ingentotts  ^x.  Lifer ^ 
fxercit.  Asiat,  Cochl.  ^  Lifhar. 

fO^ccBookVllL  Chap,  ill  Note  (a J. 

ing 
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ing  demed  any  Benefit  of  th9.t  noble  aod  mod  ner- 
iceffary  Senfc  of  Sight,  that  they  have  probably' 
more  c^  it  than  other  Creatures,  anfwerable  to  the 
Rapidity  of  their  Flight,  and  brifk  Motion^  and  tp 
.cheir  Inqueftsafter  Food,  Habitation,  orRepoiko- 
rie&  of  Generation,  or  fuch  other  Neceflity  of  the 
4^nimaL 

4*  Another  admirable  Provifion  ia  the  Eye,  i;s,  it? 
Size ;  in  fome  Animals  large.,  in  fbme  littk.  It 
would  be  endlefs  here  to  enumerate  Particulars  ^  a$ 
thofc  of  Quadrupeds,  Birds,  Infetts,  and  other  tcrre^- 
ilrial  Animals.  And  as  forFifhes,  they  will  fall  un- 
der another  Part  of  my  Sprvey. 
- 1  ihall  therefore  only  take  Notice  of  its  Size  ifl 
one  Creature,  the  Mole  (m).    As  the  Habitation  of 

that 


{mj  Sevirinus  is  of  Jrrfi^ti^Sy  PUn/st  and  Jlk  Magm^*^ 
Opinion,  that  the  A^/r  bath  no  ^  Sight:  G,  Seger  d»ikx^^uy 
Humour  to  be  therein,  but  thinks  they  may  probably  fe$,  (iiev 
caofe  Nature  made  nothing  in  vain.  Bat  Borrkhita  faith,  x\^<^f 
^yes  have  appendtculmm  nir*utam  in  cerejbrum  euntem,  €uj^  h^fi- 
eh  glolmU  illi  [the  little  Eyes]  extra  fulkm  feuiU  p^t^^t  ^^•• 
Jerif  retrabique  pr9  arbitrio  <—  In  ilUs  ^culorum  gk^^if  iumor 
ttquems  £opicsi  fatis  natahaii  caterorum  nun  ntfi  Um^  ^fefiigmiin 
Blaf.  Anat.  Anim.  cap.  35 • 

Et  qusmam  Natura  hot  njita  genus  ipfi  etefiinrnvit^  etiam  per* 
fuam  exignos  Qculoi  •—  ded$t  eo  concilio^  ui  ih  prefjofiffimfl  ftitr 
peris  par  Si  a  terra  puhere  ne  affiige^rentur.  li  infftpfir  piUi  ie^h 
i^c.  Hxmores  illis  eculis  injunty  13  tunica  nigra,  u^i^g^  fy 
troslit.  Ad  hos  sramite  alie  nervus  *uenit.  3chiiei4ef  io  Bl.aC 
ibid. 

Some  time  iio^e  I  made  divers  accurate  Difle^ions  of  th^ 
^yis  of  Moks^  jvith  the  Help  of  Micn>fcopes,.  havinj; »  Do.^bt 
whether  what,  we  take  to  be  Eyes,  w^ere  fuch  o;*  qo.  An4 
ItponafiriA  Scrutiny  I  rcoald  plainly  diftingiiiih  the  ViireiwM 
and  Cryfialline  Humours,  yea,  the  UgMmentsim  Cflijxre,  mi 
the  atrameotaceous  Mucus.  The  Fapil  I  could  man^eiliy  dif- 
cern  to  be  round,  and  the  Cornea  copjped,  of  cooical :  Xb^ 
£ye  is  at  a  great  Biibmce  from  the  Brain,  the  Opiicjc  Nerv9 
ytTf  (lender  and  long,  reaching  from  the  Eye  through  the  inr 
teroiediate  Fleifa,  and  fo  pafTeth  to  the  Brain,  aiong  with  the 
Pair  of  Nerves  reaching  to  the  ^ofe,,  which  are  mttch  tb? 
{areeft  tha(  ^r«  ia  all  rh^  Aain^dt    T^^  JCr^(uce»|  I  .iipa* 
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that  uncouth  Ammal  is  wholly  fubterraneous,  its 

Lodging,  its  Food,  hsExcrciles,  nay,  even  all  its* 

Paftimes  and  Pleafures,  arc  in  thofe  fubtcrrancous 

Rcceffes  and  Paffages,  which  its  own  Induftry  hath 

made  for  itfelf ;  fo  it  is  an  admirable  Provifiori 

nfiade  in  the  Size  of  the  Eye  of  that  little  Creature, 

to  anfwer  ffll  its  Occafions,  and  at  the  fame  Time 

to  prevent  Inconveniences.     For  as  a  little  Light 

will  fuffice  an  Animal  living  always^iinder  Ground ; 

fo  the  fmalleft  Eye  will  abundantly  fupply  that  Oc- 

cafion.     And  as  a  large 'protuberant  Eye,  like  that 

of  other  Animals,  W9uld  much  annoy  this  Creature 

in  its  principal  Bufmefs,  of  digging  for  its  Food 

and  Paffage ;  foit  is  endowed  with  a  very  fmall 

one,  commodioufly  fcated  in  the  Head,  and  well 

fenced  ai)d  guarded  againil  the  Annoyances  of  the 

Earth. 

5.  Another  Thing  remarkable  in  this  noblt  Part 
of  Animals,  i^  its  Numbers  \  no  lefs  than  two  (n) 
in  any  Inftance  that  I  knQw  of}  and  in  feme  Ani* 
mals  moi^e,  as  I  have  already  hinted  C^^.  , 

Now  this  is  an  admirable  Provifion  5  firft,  for 
the  Convenience  of  taking  in  the  larger  Angte,  or 
Space  :  And  in  'the  next  Place,  the  Animal  is  by 
this  Provifion,  in  foitie  Meafure,  prepared  for  thoi 


iM*Ma*«aMiM4 


gin^  Bave  the  Faculty  df  withdrawing  their  Eyes,  if  cot 
^ttice  into  the  Head  (as  Snails) 9  yet  more  or  lefs  within  the 
Hair,  as  they  have  more  or  lefs  Occafion  to  ufe  or  g«<ard  their 
Eyes. 

Galtn  (skthi  MoUs  have  Eyes,  the  Crjftalim  and  Vitnous  Ha- 
ffloirrs,  en&m»pafled  with  Tiimeks.  De  Ufa  Part.  lib.  xiv.  cap.  6. 
$6  iecainte  aft  Atfatomiil  was  he  for  hxi  Time. 

(n)  Fltny  teflc  m  of  a  Sort  of  HetM  with  but  <^ne  Eye» 
bat  i€  was  only  by  Hear-£iy..  InUr  A'ves  Ard$Qldfum  gemri^ 
qu6s  Leucvs  Of^aMi  alferk  ocsdo  cuYtrt  tradunt.  Nat.  Hid.  lib.  xi. 
tkp.  ^7.  So  thtKini' of  the  iV/j^rir  that  hath  bat  one  Eye,  an4 
i^atia  hi^Foreheady  lih.vu  tap,  30.  Which  Fables  I  take 
No^te  of  ittdrtf  for-'thr  Reader's  Diwrfion^  thaA  asy. Truth  hi 
them. 

*     ft)  $ufra^  Note  (i). 
4  Misfor- 
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Misfortune  of  the  Lofs  of  one  of  thefe  noble,  and 
neceflary  Organs  pt  its  Body. 
.  But  then  befides  all  this,  there  is  another  Thing 
confiderable  in  this  multiplicaie  Number  of  the 
Eye ;  and  that  is,  that  the  Objedl  feen  is  not  mul- 
tiplied as  well  as  the  Organ,  and  appears  but  one, 
though  feen  with  two  or  more  Eyes  (p).    A  mani- 

feft 


(p)  The  moil  celebrated  ^natomids  differ  greatly  about  the 
Reafon  why  we  fee  not  double  with  two  £yes.  This'  GdUtij 
and  others  after  him,  generally  thought  to  be  from  a  Coali- 
tion or  DecufFation  of  the  Optick  Nerves^  behind  the  Of 
Spbeno'idis.  But  whether  they  decuffate,  coalefce,  or  only  touch 
one  another,  they  do  not  well  agree.  The  BartboUnes  expref- 
ly  aflert,  they  are  unired,  Non per Jimpli cent  contaBum  velinier' 
/eSiionem  in  hominem,  fed  totalem  fuhfiantta  eonfujionem*  Anat. 
Jib.  iii.  cap.  2.  And  whereas  Vef alius ^  and  fome  others,  had 
found  ibme  inftances  of  their  being  difunited  ;  they  fay,  ^ed  in 
fUrifqut  ordinari'e  confunditur  interior  fubftantia^  ut  accuratd  dif" 
quijttiene  deprehendi.  ' 

fiut  our  learned  Dr.  Gtbfon  (Anai.  lib.iii.  cap.  10.)  faith, 
they  are  united  by  tbe  cloj'efi  ConjunSioH,  but  not  Cottfufiofty  of 
ibeir  Fibres* . 

But  others  tliink  the  Reafon  is  not  from  any  Coalefcence, 
Contaft,  or  croffing  of  the  Optic  Nerves,  but  from  a  Sympa- 
thy between  them.  Thus  Moniieur  Cartes  is  of  Opinion,  That 
the  FibrilUy  conftitupng  the  medullary  Part  of  thofe  Nerves^ 
being  fpread  in  the  Retina  of  each  Eye,  have  each  of  them 
correfponding  Parts  in  the  Brain  ;  fo  that  when  any  of  tho(e 
Fibrilla  are  ftruck  by  any  Part  of  an  Image,  the  correfponding 
Parts  of  the  Brain  are  thereby  afFedcd,  and  the  Soul  thereby 
informed,  ^r.  But  fee  more  hereafter,  under  Note  (00)^  from 
Cartes  himfelf. 

Somewhat  like  this  is  the  Notion  of  our  judicious  Dr. 
Briggsy  who  thinks  the  Optick  Nerves  of  each  Eye  conliil  of 
Homologous  Fibres^  having  their  Rife  in  the  Thalamus  Nervorum 
Opt  i  cor  urn  9  and  thence  continued  to  both  the  Retina,  which 
are  made  of  them  :  And  farther,  that  thofe  FibrilUhsive  the 
fame  Parallelifm,  Teniion,  tffc.  in  both  eyes,  and  confequent- 
ly,  when  an  Image  is  painted  on  the  fame  correfponding, 
fympathizing  Parts  of  each  Retina^  the  fame  EfFe^s  are  pro* 
duced,  the  fame  Notice  or  Information  is  carried  to  the  Tba^ 
>Iamus,  and  (o  imparted  to  the  Sou),  or  judging  Faculty. 
That  there  is  fuch  an  '0/Ao»ovadf»«  between  the  Retime,  Sec*  he 
m^kes  very  probable^  from  the  enfuing  of  doable  Vifion  upoa 

the 
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nifeft  Sign  of  the  infinite  Skill  of  the  Contriver  of 
this  fo  noble  a  Part,  and  of  the  exquifite  Art  he 
employed  in  the  Formation  thereof.  But  the  Defign 
and  Skill  of  the  infinite  Workman  will  beft  be  fet 
forth  by, 

6.  Surveying  the  Tarts  and  Mtchunifmoix}ci\%  ad- 
mirable Organ,  the  Eye.  And  here  indeed  we  can- 
not but  ftand  amazed,  when  we  view  its  admira- 
ble Fabrick,  and  confider  the  prodigious  Exaftnefs, 
and  the  exquifite  Skill  employed  in  every  Part  mi- 
niftring  to  this  noble  and  neceffary  Scnfe.  To  pafs 
by  its  Arteries  and  Veins,  and  fuch  other  Pans 
common  to  the  reft  of  the  Body,  let  us  caft  our 
Eye  on  its  Mufcles.  Thefe  we  fliall  find  exaftly  and 
neatly  placed  for  every  Motion  of  the  Eye.  Let  us 
view  its  Tunicks^  and  thefe  we  (hall  find  fo  admira- 
bly feated,  fo  well  adapted,  and  of  fo  firm  a  Tex- 
ture, as  to  fit  every  Place,  to  anfwer  every  Oc- 
cafion,   and  to  be  Proof  againft  all  common  In- 


tbe  Interrnption  of  the  Parallelifm  of  the  Eyes :  as  when 
one  Eye  is  deprefled  with  the  Finger,  or  their  Syraphorvy 
interrupted  by  Difeafe,  Drankennefs,  ^c.  And  laftly. 
That  fimple  Vifion  is  not  made  in  the  former  Way,  v/«,  by 
a  Decuilation  or  Conjundlion;  of  the  Optick  Nerves,  he 
proves,  becaufe  thofe  Nerves  are  biK  in  few  Subjedb  de. 
cuilated,  and  in  none  conjoined  otherwife  than  by  a  bare 
Conta£i,  which  i^  particularly  maiiifeft  in  Fifhes  ;  and  in 
fome  Inftances  ft  hath  been  found,  that  they  have  been 
Separated  without  any  double  Viiipn  enfuing  thereupon. 
Fidi  Brig.  Qpbtbalmogr.  cap.  tx,  £tf  v.  and  Nov.  Ft/.  Theor. 
faffim. 

What  the  Opinion  of  our  juftly  eminent  Sir  IJaac  Ne-w- 
ton  is,  may  be  feen  in  his  Opticks^  Qu*  I5«  ^re  not  the  ^pe-^ 
des  of  ObjeSs  feen  tjoith  both  Eyes,  united  «wbere  the  Optick 
Nerves  meet  before  tbty  come  into  tbe  Brain,  tbe  Fibres  on  the 
right  Side  of  both  Ner<ves  uniting  there,  &c.  For  tbe  Optick 
Nervef  of  fucb  Animals  as  look  tbe  fame  Way  wtb  both  Eyes, 
(as  of  Men,  Dogs,  Sheep,  Oxen,  &c.)  fneet  before  they  come  in^ 
to  the  Brain ;  but  tbe  Optic  Nerves  of  fucb  Animals  as  do  not. 
look  the  fame  Way  tvith  both  Eyes,  (as  of  Fifhes,  and  of  the 
CameleonJ  do  not  meet,  if  ^  ^^  rightiy  informed.  Newt.  Opt. 
Qu.ij.  • 

conveniences 
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conveniences  and  Annoyances.  Let  us  examine 
its  three  Humours^  and  cbefe  we  (hall  find  all  of  ex^ 
quifite  Clearnels  and  Tranfparency,  for  an  eafy  Ad- 
mifllon  of  the  Rays ;  well  placed  for  the  refrafting 
of  them,  and  formed  (particularly  the  CryftalUne 
.  Humour)  by  the  niceft  Laws  of  Opticks^  to  col- 
left  the  wandring  Rays  into  a  Point.  And  to  name 
no  mbre,  let  us  look  into  its.  darkned  CeU^  where 
thofe  curious  Humours  lie,  and  into  which  the  Glo- 
Ties  of  the  Heavens  and  the  Earth  are  brought,  and 
lexquifitely  pidured  ;  and  this  Cell  we  fhali  find^ 
without,  well  prepared  by  Means  of  its  Te3(ture» 
Aperture,  and  Colour,  to  fence  off  all  the  ufelefs 
or  noxious  Rays ;  and  within^  as  w^U  coated  with 
a  dark  Tegument,  that  it  may  not  refledl,  difli- 
pate,  or  any  way  confufe  or  difturb  the  beneficial 
Raysf^;; 

But  to  defcend  to  Particulars,  although  it  would 
be  a  great  Demonftration  of  the  Glory,  of  God,  yet 
it  would  take  up  too  much  Time,  and  hath  iDeen  in 
fomc  Meafure  done  by  others  that  have  written  of 
God's  Works.  Paffing  over  therefore  what  they  have 
obferved,  I  (hall  under  each  principal  Part  take  a 
tranfient  Notice  of  fome  Things  they  have  omitted. 
Or  but  flightly  fpoken  of. 

And  my  firft  Remark  Ihall  be  concerning  the 
Mufcles  of  the  Eye  and  their  Equilibration.  No- 
thing can  be  more  manifeftly  an  A61  of  Contrivance 
tod  Defign,  than  the  Mufcles  of  tj^e  Eye,  admira* 
bly  adapted  to  move  it  any,  and  every  way  5  up-^ 
wards,  downwards,  to  this  Side  or  that,  or  how-* 

«» '■'  "■'     ■  ■  >■        ■■ 

.  (q)  Nigra  efi  [Uvea]  ut  radios  (ah  OcuUfundQ  ad  ahterio' 
nm  (jus  partem  reflexosj  oin/nSret ;  ne  hi  (iU  ait  dar*  Carte-^ 
Jius)  ad  Qculi  fundum  reiorti  ibidem  confufam  'vifionem  efficerenf. 
Alia  for/an  rati*  hujus  xigredinis  fiaiualur^  quod  radii  in  *viJio' 
m  fuptrjluiy  qui  ab  ohjeSis  lateraUbus  pro^ueniunt  hoc  riiu  ab^ 
/wbeantur,  tta  enim  ^  loco  obfcuro  interdiu  objeSa  of  time  intia* 
muTy  qui  radii  tunc  temporis  circumfufo  lutmne  noM  dilttuutur» 
Btigg&'s  Ophthal.  chap.  iii.  k&.  5. 

foever 


fdevcr  we  plea(e>  or  there  is  Occafioh  fdr,  fo  as'  to 
always  keep  that  Parallelifm  of  the  Eye,  which  |s 
neceflary  to  true  Vifion.  For  the  Performance  of 
which  Service,  the  Form,  the  Pofition,  and  the 
due  Strength  of  each  Mufcle  is  admirable.  And 
here  I  might  inflance  the  peculiar  and  artificial 
Structure  of  the  TrocbleariSy  and  the  Augmentation 
of  its  Power  by  the  Trochlea  (r)\  the  Magnitude 
arid  Strength  of  the  AttolUnt  MufcU^  fomewhat  ex- 
ceeding that  of  its  Antagonift;  the  peculiar  Mufcle^ 
called  the  Se^entb^  or  Sufpenfory  Mufcle  (s)y  given 
to  Brutes,  by  reafon  of  the  prone  Pofture  of  their 
Bodies,  and  frequent  Occafions  to  hang  down  their 


frj  Admirmidmi  Dii  attifidum  ix  M4fer/erum  Ammalium 
parattMi  tMdiit  t*uddtt  mani/efiiui,  Mirantur  omntt  Tr9chUarem 
in  ocuUs  Heminum  ^  ^adruptdum^  (^  quidem  juri:  fed  admira* 
thfum  onmim/uperaty  qmdfine  Trochlid  oculum  mo*uens  in  Atnhui 
novum  genus  Trocblat  longe  artificiofius  Nidimndi  Membrana  de^ 
dirit.    Blaf.  Aftat^  Afiimal.  p.  ii.  cap.  4.  exStenUn, 

[Mufculuak  Trochlearem]  per  intermedium  trochleam  traduSum^ 
nunquam  intuear,  qmn  admiraiundus  nUcum*    *0'  Oco? ,  excktmem^ 

(p    fM909    &ti    yttflM^Tf     «\Xc»     i^    OH    llllXpl'*»TCU»       /.     C.     StUTmU 

Mxercit,  Acad,  9.  de  Vif  Org.  ^  Rati  cetp*  iii.  feS.  4.  /.  446. 

(s)  Ohfervare  eft  qued  ^adrupedesi  qui  oculos  in  terram  pr0» 
nosg  ac  pendulos  geruntt  Mufculum  pecuiiarem  haientf  que  OculigU^ 
htu  fy^enditur — Hoc  Mufeule^  Bos,  Equus,  Ovis,  Lepus,  Por^ 
tus,  UV.  praditi/unt  :  hoc  etiam  Canis  inftruitur,  fed  also  modo 
eokfarmtttum  babet.     Willift  de  An.  Brat.  p.  i.  cap.  i  j. 

Of  this  opinion  alfo  was  Bartbolim,  Anat.  lib.  iii.  cap.  8. 
and  divers  other  {eminent  Anatomifts. 

But  Dr.  Briggs  is  of  Opinion  that  the  AdnaiCf  and  the  other 
Mafcles,  fufficiently  anfvrer  all  thoie  Ends  afcribed  to  that 
Idafcle  hy  former  Anatoroifts,  and  t\m\isProbabilius  itaquo 
^ffe  bunc  Mii/culum  nervi  Optici  aSiomm  (per  vices  confirmare,  n^ 
i  prOno  Bruterum  incejfu  l£  copiofo  affluxu  bumorum  debihtetur^ 
Opiithal.  cap.  ii.  fedt.  2. 

The  Mufculm  Sufpenforius  being  in  the  Porpefi,  as  well  as 
Urates^  J>r.  T^/on  thinks  the  Ufe  of  it  is  not  to  ftrfpcnd  the 
BsUc  of  the  Eye,  but  rather,  by  its  eqaal  Contradion  of  the 
icUrotis^  to  reader  the  Bali  of  the  Eye  more  or  lefs  Sphe* 
Seal,  and  fo  fitter  for  Vifion.  Tyjon^s  AtsaU  of  tbe  Porpefs^ 
p.  39. 

H  Heads:- 


g$  Of  the  ^e.  Book  IV^ 

Heads:  And  I  might  fpeak  alfo  of  the  peculiar 
Origin  and  Infcrtion  of  the  lower  Oblique  Mufcle  (t)^ 
i^hich  is  very  notable,  and  many  other  Things  re* 
latingto  thefe  Parts  5' but  it  would  be  tediouSitode- 
fccqd  coo  muchito  (hofe  admirable  Particulars:  And 
therefore  to  clofc  up  thcfe  Remarks,  all  I  (hall  far- 
ther take  Notice  ofy  fliall  be  only  the  exquifite  Equi- 
Kbfation  of  all  thefe  Oppdjite  and  Antagonift  Mufcle^ 
•^ffcfted  partly  by  the  Equality  of  the  Strength  ; 
which  is  the  Cafe  of  the  Adducent  and  Abducent 
Mtifcles'f  partly  by  their  peculiar  Origin,- or  the 
Addition' of  the  Trochlea^  which  is  the  Cafe  of  the 
Oblique  Mufcles  (u) ;  and  partly  by  the  Natural  Po- 
fture  of  the  Body,  and  the  Eye,  V/hich  is  the  Cafe 
of  the  Attollent  and  Depriment  Mufcles.  By  this  fa 
curious  and  exa6t  a  Librarion,  not  only  unfcemly 
Contortions,  and  incommodious  Vagations  of  the 


(t)  Mufculus  ohliquus  inferior  oritur  a  peculiari  quodam  fh' 
Tamine  in  latere  Ohita  ocularis  faSfg,  (contra  quam  in.  caierisf 
^c,J  quo  ft  ut  ex  una  parte  a  Mufcuio  trochleari^  ex  alterSi 
n)tro  ab  bujus  Mufculi  cnmTnodifJimd  pofitione^  Oculus  in  aqui* 
librio  quodant  conflituius,  irretarto  obtutu  verfus  objeda  Jertt* 
7ur,  nee  plus  juflo  atctdat  nmfus  internum  externum  ve  can* 
tbum  ;  qme  quidem  Libratio  ■  omnino  nulla  fuifiet,  •  abfque  hujus 
Mufculi  peculiari  originatiene  (cujus  rutio  omnes  hucufque  Anato* 
micos  latuit,)  And  fo  this  curious  Anatomift  goes  on  to  fhew 
farther  the  ftopendous  Artifice  of  thfc  great  Creatorin  this  Po* 
fition  of  the  Oblique  Mufcles*  Brigg^%  Nova  Vif  Thear.  p.  n . 
meo  libra* 

(u)  Beftdes  thefe  particular  Motions  which  the  Eye  receives 
from  the  Oblique  MufcUs^  and  I  may  add  its  Libration  alfo  iit 
fome  Meafure,  fomt;  Anatoinifls  afcribe  another  no  lefs  con- 
liderable  u^e  to  them  ;  namely,  to  lengthen  and  ihorten  the 
Eye  (by  fqueezing  and  comprefiing  it)  to  make  it  correfpond 
to  the  Diftances  of  all  Objects,  according  as  they  are  ntgbojr 
far  oiF.  Thus  the  ingenious  Dr.  Keil:  The  Aqueous  Humour 
heipg  the  thinntft  and  moft  liquid^  ^^ffy  changetb  its  Figure^  ivben 
either  the  Ligamentum  Giliare  co»tra3s^  or  both  the  Oblique 
\A\x{z\ft^  fqnttxe  the  Middle  of  the  Ball  cf  the  Eve,  ta  render  it  Oh^ 
ky'i^  tvhen  Obje£is  are  too  ne^r  us.  Kcil's  Anat.  chap,  iv.  fe^.  4* 
See  Kote  (x). 


Eye 


Chap.  II;  Of  the  Eyi.  ^^ 

Eye  are  prevented,  but  alfo  it  is  able  with  great 
Readinefs  and  Exa^tnefs  to  apply  itfclf  to  ever/ 
Objed. 

As  to  the  Tunicks  of  the  Eye,  many  Things 
inight  be  taken  notice  of,  the  prodigious  Finenefs 
of  the  Arathnoidesi  the  dcute  Senfe  of  chfe  Retina^ 
the  .delicktc  Tranfparency  of  the  Cornea  (w)^  and 
the  firm  and  ftrong  Texture  of  that  and  the  Sclerotica 
too  ;  and  each  of  them,  in  thefe  and  every  other 
refpedt,  in  the  moft  accurate  Manner  adapted  to  the 
Place  in  which  it  is,  and  the  Bufinefs  it  is  there  to 
perform.  But  for  a  Sample,  J  Ihall  only  take  No* 
tice  of  that  Part  of  the  Uvea  which  makes  the 
PupiL  It  hath  been  obferved  by  others,  particular- 
ly by  our  Honourable  Founder  (^)^  That  as  we 
are  forced  to  ufc  various  Apertures  td  our  Opticlc 
GlaiTcs,  fo  Nature  hath  made  a  far  m0re  complete 
Provifion  in  the  Eyes  of  Animals,  to  ihut  out  too 
much,  ^nd  to  admit  fufEcient  Light,  by  the  Dila- 
tation and  Contradlion  of  the  Pupil  (y).  But  it  de- 
ferveth  our  efpecial  Remark,  that  thefe  Pupils  are 


(tv)  ^is  'Verb  opt f ex  prater  Naturam^  qua  nihil  poteji  ejjfi 
tallidiuSf  tantam  folertiam  perfequi  potuijfet  in  Senfihus  ?  quaf 
primum  Oculos  membranis  tenuijjtmis  'vejiiuit^  (ff  fipiit ;  quai 
primam  perlucidas  fecit  ^ .  ut  per  eas  cerni  pojfet .:  fir  mas  autem,  ut 
continerentur,     Cic,  de  Nat.  Deor.  lib.  ii.  cap.  57. 

(xj  Boyle  of  Final  Caufes* 
..  (y)  It  is  eafy  to'  be  obferveci,  that  the  Pupil  open^th  in 
dark  Places ;  as  alfo  when  we  look  at  far  diftant  Objeds,  but 
contradls  by  an  Increafq  of  Light,  and  when  the  Objedh  ard 
nigh.  This  Motion  of  the  Pupils  fomefay,  19  eiFeded  by  thd 
circular  and  ilrait  Fibres  of  the  Uvea^  and  fome  attribute  it 
to  the  Ligamentum  Ciliare,  Yet  I  have  no  great  doubt  but 
that  they  both  concur  in  that  A£lion»  and  that  the  Ligament 
turn  Ciliare  doth,  at  the  fame  Tin^e  the  Pupil  opens  or  fhuts, 
dilate  or  comprefs  the  Cryftalline,  and  bring  it  nigher  uft- 
to^  or  carry  it  farther  off  the  Retina.  For  the  Stru£lure  of 
the  LigoftUnii^m  Ciliare^  and  its  two  Sorts  of  Fibres,  drawiji 
with  the  riclp  of  a  Microfcope,  1  (hall  refer  to  Mr.  Ce<wpir*g 
Ana;.  T,  II. 

H  2  in 


loo  Ofthetye.  fiooitl^.- 

indivers  Animals  of  divers  Forms^  accordingtotheif 
peculiar  Occafions.  In  feme  (particularly  in  Man)> 
it  is  round  ;  that  being  the  napft  proper  Figure  for 
the  Pofuion  of  our  EyeSy  and  the  Ulc  we  make  of 
fhem  both  by  Day  and  Night.  In  fome  other 
Anhnals  it  isvof  a  longifli  Form  \  in  fome  tranf- 
vcrfe  {%y^  with  its  Aperture  large ,.  which  is  %Xk 
admirable  Provifion  for  fuch  Creatures  to  fee  the 
better  laterally,  aod  thereby  avoid  Inconveniences^ 
as  well  as  help  them  to  gather  their  Food  on  the 
Ground,  both  by  Day  and  Night.  In  other  Ani- 
mals the  FiiTure  of  the  Pupil  is  ered  {aa}^  and  alfa 
capable  of  opening  wide,  and  (butting  up  clofe. 
The  latter  of  which  fervcs  to  exclude  the  brighter 
Light  of  the  Day,  and  the  former  to  take  in  the 
more  fai^nt  Rays  of  the  Night,,  thereby  enabling 
thofe  Nofturnal  Animals  (in  whom  generally  this 
creft  Form  of  the  Pupil  is)  to  catch  their  Prey 
with  the  greater  Facility  in  the  Dark  (hb),,  to  fcC 

upwards^ 


(k)  In  Btt^ue^  Capra^  EquOr  Ovif  tsT  quihu/JoTir  aliis  ettiptUa 
eft  [Pupilla]  ut  to  magis  in  bifce  for/an  animahbus^  qua  prona 
incejfu  'uidum  in  egris  quaritanty  rajios  lateralis  ad  mala  &  in-- 
€07nmoda  utritique  de*oitanda  admrttat,  Briggs's  Oph thai .  cap.  vii. 
feci.  6. 

Homini  ereBOi  aHiJque^  I3c.  caput  erigere^  £5f  qnaquanerfu* 
circumjpicere  folitis^  phfima  fimui  objeSa^  turn  Jupra-tum  infra^ 
turn  e  latere  utroque  -—  'vifu  excipiuntur ;  quapropter  Oculi  Pupil* 
la  rotunda  effe  debet.  -*-  Alt  amen  boviy  t^c.  caput  fer\  femper  pro* 
num — gerenfibus,  ta/Jumque  coram,  U  pauloa  latere  obver/antur'^ 
intuitu  opus  efi  ;  quapropter  Pupilla  •— •  oblonga  efty  l^c^  ^  Will» 
dc  Anim.  Brut.  p.  i.  cap.  15. 

(aa)  Thus  Cats  (their  Papifs  being  creft,  and  the  ihottingf 
of  their  Eye-lids  tranfverfe  thereunto)  can  fo  clofc  thefr  Pu- 
pil, as  to  admit  of,  as  it  were,  only  one  fmgle  rky  of  Light  ;r 
and  by  throwing  aH  open,  they  can  take  in  all  the  fainteft 
Rays,  Which  is  an  incomparable  Provifion  for  thefe  Animals^ 
that  have  Occaiion  to  watch  and  way-lay  their  Prey  both  by 
Day  and  Night. 

(bb)  There  is,  befides  this  large -opening  of  the  Pupil,  in 

ibme  no^urnal  Animals,  another^dmirable  Proviixoix,  enabling 

'     -  "  them 


OiAff.  If.  €f  the  Eye.  loi 

rwpwards  and  downwgrds,  to  climb,  &?r.  Thus  much 
for  the  Tunicks.. 

The  next  Thing  I  fhall  take  Notice  of,  will  re* 
latt  to  Xht  Humours  of  the  Eye,  and  that  only  coq- 
•ccrning  the  Mechanifm  of  the  Cryftatline  JHumour  i 
not  its  incomparable  Tranfparency;  nor  its  exaft 
denticular  Form;  nor  its  curious  araneous  Mem- 
brane (c<)y  that  conftxingeth  and  dilateth  it,  and 

fo 


them  to  catch  their  Prey  in  the  dark  i  and  that  is  a  Radiatiofi 
of  the  Eyes:  Of  which  Dr.  Willis  thosi  Hujus  ufys  eft  Ocuit 
Pu^l/am,  quafi  jubare  ^nfito^  itluminarej  ut  res  wfiiu^  IS  in,  te^ 
m^iris  pofi$4ss  €ohJ facer  €  nmUat :  ^luire  inJFeU  plurismtm  iliufiris  tft^ 
^  Homim^  ji'viius  tf  Ps/cibits  Jeefi.  This  lUumination  he  fpeak^ 
of>  is  from  the  Tapaum^  in  the  Bottom  of  the  Eye^  or  die 
^niog  of  the  Retina^  round  the  Optic  l^erve. 
.  BeiUes  which,  lie  faith,  the  Iris  hath  a  Facalty  alio,  iti 
ibme,  of  darting  out  Rays  of  Lights  (6  as  to  enable  them  to 
iee  in  the  dark  :  Of  which  he  lelk  this  Story  ;  ^^vi  ^uerulam 
^trAro  caliSm  fr^ditum%  qui  poft  uhriotsm  fvini  gtnerofi  potum 
iM  n9Qe  atraia  five  tnuhris  profundis^  UterasMftm&l  legenp^uiu 
-Cujms  rati$  mUftur  tjfe^  gubdfpiritut  animales  velut  accenfi^  udtis* 
que  ab  hoc  Iride  irraditintesi  Jubar4  is^fito  Medium  iilumituiban^* 
Williiibid. 

Such  another  Thing,  Flit^  tellsai,  w^  reported  of  Tiberius 
C^/ar  :  Ferunt  fii.  Co/,  nee  alii  genitorum  mortalium^  fuijfi  no- 
4uram9  ut  expergefaSusn^Su  paulijper^  haud  alio  moi%  quam  luce 
xkrif  centuereiur  omnia.    Nat.  Hid.  lib.  xi.  cap.  37. 

So  Dr.  Briggs  :  Virum  fane  xalida  indoli^  novi  in  Comifaf^ 
fifd/ordieufi  degiutem^  qui  ocuUs  feliueis  —  donatus  eft :  adio  ut 
epiftolom  — •  mire  admodum  in  loco^b/curo  (ubi  eadem  mihi  'vise 
^paruit)  perlegiU  Hujus  vero  Otuli  (niji  quod  Pupillas  infigni* 
^es  obtinuerej  ab  afi^rum  Jormatioue  ueutiquam  di^crepabani. 
X)phthal.  cap.  v.  fe£t.  i^. 

(cc)  The  Tunica  Aranea  is  taken  Notice  of  by  Friar  Bacon^ 
«rho  calls  it.  Tela  4^«mia^  and  faith,  in  bac  continetur  —  gla^- 
tiale  wl  Ciyftallinum*  Rog.  Bacon's  Ferfpe^,  Diftina.  ii.  cap.  5. 
The  wrinkHng  of  this,  and  the' Corneaf  (as  the  Skin  is  of  old 
Jerfons)  be  thinks  is  the  caufe  of  the  Obfcurity  of  the  Sight 
:in  fuch  Perfons.  Bacon^  ibid.  par.  ii.  cap.  2,  But  this  Tu- 
fetich  fome  deny,  and  others  allow  of;  Dr.  A.  M.  of  Trinity 
College,  Dublin,  (in  his 'Relat.  of  Anat,  Obf.  in  the  Eyes  of 
Animals>  in  a  Letter  to  Mr.  Boyle^  Ann.  1684,  annexed  to  his 
Jnat.  Jcctatnt  of  the  El^bani  burnt  in  Dublinj  p.  57.)  affirms 

H  3  the 


'102  Of  the  Eye.  Book  IV. 

fo  varicth  its  Vocus  (if  any  fuch  Variation  there  be, 
ds  fottie .  affirm  with  great  Probability,)  nor  laft^ 

the  Tunica  Aranea^  and  filth,  /  have  often  feen  it  before  it  loas 
^xpfifed  to  the  Air  one  Minute,  not fwithftanding  what  Dr.  Briggs 
faith  to  the  contrary ,  ksfc.  But  Dr.  Mriggsh  Opinion  i$,  Hu^ 
tnor  Cryftallinus,  nif  aeri  Jiutiiis  exfofitm,  <vel  ieniter  co£ius  {if' 
fiar  lahis)  cuiiculam  non  acquirit :  qua  'vero  improprie.  Tunica 
Aranea  dicituTy  cum  ft  tantum  ad<ventitia,  itt  in  Oculo  Bo*vis  re*- 
0ni  eya^o  appareat*    Briggs's  Ophthal.  cap.  3. 

The  Cryftalline  Humour  being  of  a  double  Subftance,  out- 
wardly like  a  Jelly,  towards  the  Centre  as  coniiftent  as  hard 
•Suet,  upon  Occafion  whereof  its  Figure  may  be  varied ;  which 
Variation  may  be  made  by  the  Ligamentum  Ciliare ;  Dr.  Grenv 
doth,  upon  thefe  Accounts,  not  doubt  to  afcribe  to  the  Lig^ 
tnentkm  Ciliare^  a  Power  of  making  the  Clryflalline  wore  Con- 
vex, as  W^ell  as  of  moving  it  to  or  from  the  Retina.  Set 
Gre<w*s  Cofmolog.  Sacr.  lib.  i.  cap.  4.  Now  it  is  certain, 
by  the  Laws  of  Optics,  that  fomewhat  of  this  is  abfolute- 
ly  neceflary  to  ^iftind  Viiion,  inafmuch  as  the  Rays  pro- 
ceeding from  nigh'  Obje£ls  do  more  diverge,  and  thofe  Irom 
^ii^int  Objeifls  Icfs :  Which  requires  either  that  the  Cryftalline 
Humour  ihould  be  m^de  more  convey,  or  more  flat ;  or  elfe  an 
Elongation,  or  (hortening  of  the  Eye,  or  pf  the  Diftance  be* 
^ween  the  Cryftalline  Humour  and  (he  Retina. 

But  although  Dr.  Briggt  (fo  good  a  Judge)  denies  the  Ti- 
ftica  Cryftallinay  contrary  t6  tlie  Opinion  of  moft  former  Ana- 
^omifts;  yet  there  is  great  Keafon  to  conclude  he  was  in  a 
Millake,  in  my  Opinion,  from  the  Obfervations  of  the  French 
Aftatomiftj,  of  the  Cryftalline  of  the  Eye,  of  the  Gemp  or  Cha- 
tnoiSf  who  fay,  The  Memhrana  Arachno'ides  rwas  ntery  thick 
And  hardi  fo  that  it  fwas  eafily  fefarated  from  the  Cryftallinuu 

The  fame  Aratomiils  alfo  favour  the  Surmife  of  Dr.  Grew., 
This  [Contraftibn  of  th6  Fibres  of  the  Ligamentum  Ciliare  on 
one  Side,  and  Dilatation  on  the  other]  'u)ouU  make  us  thinks 
ihat  thefe  Fibres  of  the  Ligamentum  Ciliare  are  capable  of  Con* 
jfra^ioh  fhd  'voluntary  Dilatation,  like  that  of  the  Fibres  of  tke 
Mafcles  |  and  that  this  Anioti  may  augment  »r  diminifti?  the  Con*- 
*vexity  of  the  Cryllallinus,  according  as  the  Need  which  the  Diftance 
ef  the  Objects  thet^  make  it  h  ha'vi  on  the  Eye,  to  fee  more  clearly 
0nd  diftinffly.  Anat.  Dcfcript.  of  a  Bear,  p.  49. ' 
'  Since  iby  penning  the  foregoing  Notes,  having,  as  critical- 
ly ds  I  could,  differed  many  Eyes  of  Birds,  Beads,  and  Fifhes, 
{  manifeftly  found  the  Membrana  Arachno'ides^  and  will  anderi 
take  to  fliew  it  any  one,  with  great  Eafe  and  Certainty.    It  i^ 
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1y,  its  admirable  Approach  to  or  from  the  Retina^ 
by  the  help  of  the  Ciliar  Ligament  (dd)^  according  as 

Objears 


indeed  fo  tranfparent,  as  not  to  be  fcen  diftinft  from  the  Crj'^ 
ftdlini.  But  if  the  Qnrma  and  U'ota  be  uken  oiF  before,  or 
the  fviireous  Humour  behind  it,  and^  the  Outfide  of  the  Cryflal" 
'lint  be  gently  cut,  the  Aracbnoides  may  be  feen  to  open,  and 
the  Cryfialline  will  eafily  leap  out,  and  part  from  X^t  ti ^amen- 
tum Ciliare\  which  otherwife  it  would  not  do;  For  it  is  by 
the  Arachnoidei'hxTiZt^  to  the  L'tgamtntum  Ciliare.  This  Mem- 
trane  or  Tunick,  in  the  "Qx,  is  £o  fubftantial  and  ftrongi 
though  thin,  that  it  yields  to,  or  finks  under  the  fharpefl  Lan- 
cet, and  requires  (for  fo  thin  and  wc;ak  a  Membrane  in  Ap- 
pearance') a  llrongPrcflure  to  pierce  it. 

(dd)  As  Birds  and  Fifties  are  in  divers  Things, conformable- 
fo  in  fome  fort  they  are  in  their  .Eye  j  to  enable  It  to  cbrre- 
fpond  to  all  the  Convergences  and  Divergences,  of  tiie  "Ray ^, 
-which  the  Variations  of  each  of  the  Mediums  naay  producer 
"For  this  Service  tlie  Tunica  Qboroeidts  (in  Fifties)  hath  a  miif- 
culous  SubHance  at  the  Bottom  of  it,'  lying  round  the  Optic^ 
'Nerve,  at  a  fmall  Diftance  from  it;  by  which  Means  I  ima- 
gine they  are  able  to  con trajft  and  dilate  the  Choraeides,  and 
thereby  to  lengthen  and  fhorten  ^he  jEye.:  For  the  helping  ia 
which  Service,  I  imagine  it  is  that  the  Cboroeides  and  Sclerotica 
are  in  a  great. meafure  parted,  that  i)\^  Cbproeides  m^y  \i2iyt 
the  greater  Liberty  if  acting  upon  the  Humours  within. 

But  in  Birds,  T  have  myiclf  foun^i,  th^  although  the  Chg^ 
rtff/4/<rj  be  parted  from  the  Sclerotica^  yet  the  Cboroeides  hath  no 
'Mufde,  but  inllead  thereof,  a  curious  pedlinated  Work, Teated 
on  the  Optic  Nerve,  reprefented  in  F/g.-z.  in  which  r,  a,  e, 
ii  d,  repr^fents  the  Cboroeides  and  Sclerotica ;  a^  b^  fhe  Part 
of  the  OptickNtr've  ^2X  is  within  the  Eye;  t;,  i;,  v,  the  i;/- 
treous  Humour  i  ^^f^g^  ^«  (^c  Pe^en  ;  b,  /,  l\ic  Cryjlalline.  For 
the  deception  of  this  Peden,  the  Of  tick  Nerve  comes  farther 
within  the  Eye,  than  in  other  Creatures,  The  Stru^ure  of 
this  Peden  is  very  like  that  of  the  Ligament  urn  Ciliare,  and  ip 
the  Eye  of  a  Magpjs^  jind  fome  others,  I  could  perceive  it  td 
be  mufculou3  towards  the  Bottom.  'VhSfi  Peflen  \%  to  firmly 
iixcd  unto,  or  embodied  in  the  <vitreous  Humour,  that^the  'vim 
treous  /f«/ffo«r^angs  firmly  to  it,  and  is  not  fo  eaiily '  parted 
from  it.  By  which  Means  all  the  Motiqns  of  the  Peflen  are 
eafily  communicated  to  the  'vitreous  Humour^  and  indeed  to  all 
contained  in  the  Cboroeides,  And  forafmuch  as  the  CryftaUinf 
is  conne^ed  to  the  <vitreo^s  Humour ,  therefore  alfo  the  AIcerki> 
ViOns  in  the  vitreous  Humour  aifedl  alfo  the  Crjjlalline  ;  and  the 
'  '  H^  Cryjiallim 
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Objc<9:s  are  far  offer  near,  bccwfe  tbcfe  Things 
are  what  are  ufually  taken  notice  of^  but  that  which 
I  (hall  obferve  is,  the  prodigious  Art  and  Finery 
of  jis  conftituent  Parts,  it  being,  according  to 
ibnie  iate  niceMtcrofeopicalObferyatiens  {tt)^  eomr 

pofcd 


'QryftaUiM  ]S   hereby  brought  nearer  linto,  or  farther  from,  the 
'Retina^  as  Occaiion  is.  > 

Beiides  all  which  Obferyables  in  the  Cbereeides^  and  inner 
Eycy  I  havealfo  found  this  farther  remarkable  in  the  Scierotica^ 
and  outer-part  of  the  Eye  of  Birds,  w^.  That  the  fore-part  of 
the  Sclerotica  is  horny  and  hard^  the  middle-part  thin  ^nd  flex- 
ible, and  PracBi  intervene  between  the  fore  and  hind-part, 
Vanning  between  the  Cbqroddes  and  Sclerotica ;  by  which  Meanf 
the  Cgrma,  and  back-part  of  the  Eye,  are  brought  to  the  (aroe 
Conformity  that  th$  reft  of  the  Eye  hath. 

The  great  End  and  Defign  of  this  (ingular  and  curious  ^- 
"faratus  m  the  Eyes,  both  of  Birds  and  Fiihes,  I  take  to  be, 
'l,  To  enable  thofe  Creatures  to  (ee  at  all  Difiances,  far  o|F,  or 
nigh :  which  (cfpecially  in  the  Waters)  requircth  a  different 
Conformation  of  (he  Ey^*  In  Birds  ^Ifp^  this  is  of  great  Uft^ 
to  enable  theni  to  fe^  their  Food  at  their.  Bill's  Et^d^  or  to  reacli 
the  uimoft  Dlftan^es  their  high  Flights  enable  them  to  view| 
as  to  fee  over  great  Tra^s  of  Sea  pr  L^nd,  whither  they  have 
Occafion  to  fly :  or  to  fee  tbeir  Food  or  Prey,  cyeo  fmall  fifiies 
in  the  Waters,  and  Birds,  Worms,  l^c,  on  the  Earth,  when 
they  iit  upon  Trees,  high  Blocks,  or  are  l^oyering  high  in  the 
Air,  ?•  To  enable  thofe' Animals  tP  a^^Pt  their  Eye  to  all 
l^he  various  Refradlions  of  their  Medium,  Even  the  Air  itfelf 
varies  the  Refra£lipns,  according  as  it  is  rarer  or  denfer, 
more  or  lefs  comprefled  \  as  is  mahifeft  frpni  the  learned  and 
ingenious  Mr.  Lotvthqrp*s  Experiment  in  fhilo/,  Tranfa^,  N^ 
ifLy^,  and  fome  other  pxperiroents  flnce  of  the  before-com- 
jncnded  Mr.  HawJtJbee^  both  in  natural,  rarefied*  and  com- 
Dre/TedAir;  in  each  of  which,  the  Refradlions  conftantly  va- 
ried in  exa6l  Proportion  to  the  Rarity  or  Penfity  of  the  Aio 
yide  Ha'wlfjbee^ s  Exp^  y,  175,  tffr, 

Befides  this  Conformity  in  general*  between  the  Eyes  of 
Birds  and  Fi^)cs,  pu  Hamel  telfs  us  of  a  Angular  Conformity 
an  the  Cormorant^  Eye,  and  that  is,  that  the  CryftalSm  is  glob- 
ous,  as  in  Fishes,  to  enable  it  to  fee  and  purfue  its  Prey  under 
Watpr:  Which  7. /'«for,  in  Mr,  fFil/oufhiy,  faith,  they  do 
^itb  ivonderful  Swift ne/s,  oftd/or  a  ion^  Ttnte^     Will,  Ornithol, 

Cryjjfsillfni  Humitr,  wheji  dried,  dpth  inanifcftly 
(^  '    eaougl^ 


.•   M  T{ie 
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pofed  of  divers  thin  Scales,  and  thefe  niade  up  of 
one  fingle  minutcft  Thread  or  Fibre,  wound  round 
and  round,  fo  as  not  to  crofs  one  another  in  any  one 
Place,  and  yet  to  meet,  fome  in  two,  and  fptne  in 
more  different  Centres;^  a  Web  not  to  be  woven,  an 
Oftick  JJhs^  not  to  be  wrought  by  any  Art  lefs  than 
infinite  Wifdom. 

Lafilh  To  conclude  the  Parts  of  this  admirable 
Qrgiin,  I  (hall  only  make  one  Remark  more,  and 
that  is  about  its  mrv^s.  And  here  among  others, 
the  admirable  Make  of  the  OpHtk  Nerves  might 
defer ve  to  be  taken  Notice  of  in  the  firft  Place,  their 
Medullary  Part  (ff)  terminating  in  the  Brain  itf^lf, 
the  Teguments  propagated  from  the  Mening^fy  and 
terminating  in  the  Coacs  of  the  Eye,  and  their  com- 
modious Infertions  into  the  Ball  of  the  Eye,  in  fpme 
dircftly  oppofite  to  the  Pupil  qf  the  Eye,  in  others 


enough  appear  to  be  made  up  of  many  very  thin  /bfierical  Zufxu- 
w^,  or  Scales^  lying  upon  one  another.  Mr.  Lewenbtik  reckons 
there  mav  be  t«  o  tboufaod  of  them  in  ooe  CryJialUnt.  from  the 
ontermou  to  the  Centre.  Every  one  of  thefe  Scales,^  he  faith, 
he  hath  difcovered  to  be  made  up  of  one  fingle  Fibre,  or  fineft 
Thread,  woaad,  ia  a  moft  ftapendoas  Manner,  thii  Way,  ami 
that  Way,  fo  as  to  run  feveral  Courfes,  and  meet  in  as  many 
Centres,  and  yet  not  to  interfere,  or  ctofs  one  another,  lo  any 
one  Place.  In  Oxtn^  Shetpt  Hogs^  Dogs,  and  C^ //,  the  Threap 
fpreads  into  three  feveral  Courts,  and  makes  as  many  Centres : 
in  Wbahs  five ;  but  in  Hares  and  Rahbits  only  two.  In  the 
whole  Surface  of  an  Ox's  Cryjiallhe,  he  reckons  there  are  more 
than  twelve  thoufand  Fibres  juxtapoiited.  For  the  right  and 
clear  nnderilanding  of  the  Manner  of  which  admirable 
Piece  of  Mechanifm,  I  flxall  refer  to  his  Cuts  and  Defcripcions 
in  Philo/:  TranJ.  N<>  i6c,  and-.|93.  The  Truth  hereof  I  have 
heard  fpme  ingenious  Men  qpeftion  ;  but  it  is  what  I  myfelf 
have  feen,  and  can  fhew  to  any  Body,  with  the  Help  of  a 
igood  Microfcope. 

(ff)  S.  Malpighi  obfervcd  the  Middle  of  the  Of  tick  Nerve  o{ 
the  Bnvord^FiJhy  to  be  nothing  elfe  but  a  large  Membrane, 
jfolded  according  to  its  Length  in  many  Doubles,  almoft  like  a 
Fan,  and  inveiled  by  the  Dwra  Mater ;  whereas  in  Land- Ani- 
mals i^  is  a  Bundle  of  Fibres.    Fide  fbikC  Txauf.  N^  27. 

obliquely 
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obliquely  towards  one  Side  (gg).  But  moft  of  thefe 
Things  have  been  treated  of,  and  the  Convenience 
hereof  fet  forth,  by  others  that  have  written  of 
God's  Works.  I  (hall  therefore  take  Notice  only  of 
one  wifePrpvrfion  the  Creator  hath  made  iibouc  the 
Motion  ofthe  Eye,  by  unitingitintooneof  thej'i/ri 
P^/r  of  Nerves,  c^lkdthtMotory  Nerves  (hb),  each 
of  which  fending  its  Branches  into  each  Mufclfe  of 
each  Eye,  would  caufe  a  Biftortiopin  the  Eyes ;  but 
*eing  united  into  one,  near  their  Infertion  into  the 
Brain,  do  thereby  caufe  both  Eyes  to'haye  the  fame 
Motion;  (o  that  when  one  Eye  is  moved  thi$Way 
and  that  Way,  to  this  and  that  Obje£t,  the  other 
Eye  is  turned  the  fame  Way  alfo. 

Thus  from  this  tranfient  and  flight  View  (I  may 
•carll  it)  of  the  Parts  of  the  Eye,  it  appears  what  a|n 
ttdmirable  Artift  was  the  Contriver  thereof.  And 
jaow  in  the 

Seventh  and  laft  Place,  let  us  confider  what  Pro- 

.vifion  th^s  admirable  Artift  hath  made  for  tht  Guard 

and  Security  of  this  fo  weil  formed  Organ  (ii).    And 

'  here 


(gg)  Certiffimum'  €ft,  fdbd  in  mnnihus  Oculis  bumanis  (quos 
/altem  mibi  difficar^  cvntigit )  Nifvus  ^fpliats  Pupilla  a  diametro 
Bpponitur^  l^c.  Briggs's  Ophthal.  cap.  iii,  {e£L  15.  li2^WillU 
de  Antm.  di  Brut,  ^p^  L  c.  15. 

Nervi  Optici  in  nobisi  item  in  Cam,  File  (^  in  c^eferis  for- 
Jan  ammalibus  calidis)  ad  fundum  Oculi  delati  Pupilla  regioni 
prafpiciunty  dum  interim  in  aliis  ^adrupedibuSy  uti  etiam  in  Pif^ 
€ibus  \^  Volmribus^  Mique  femper  Tunica  Scelerotidi  inferuntur^ 
Vnde,    Willis,  ibid.  cap.  vii.  ftft.  11. 

fbh)  Thi^  Pair  is  tmitedat  its  Rife%  tvhence  is  commonly  drawn 
4f  Reafon  mihy  one  Bye  being  mo*ved  towjardi  an  Obje&y  the  other 
is  direaed  alfi  to  the  fame.  Gibfon*s  Anat.  Book  III.  Chap.  xj. 
So  Ba'rihoUne  Anat,  iib.  iii.  cap.  i. 

(it)  Among  all  the  other  Security  the  Eye  hath,  we  may 
reckon  the  Reparation  of  the  Aqueous  Humour  y  By  which 
Means  the  Eye  when  wounded,  and  that  in  aH  Appearance 
very  dangeroufly  too,  doth  often  recover  its  Sight  :  Of  whidi 
JUru.  Vorxfi/cha  gives  divers  Examples,  ancient  and  modern. 
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here  we  fliall  find  the  Guard  equivalent  to  the  Ufe 
and  Excellency  of  the  Part.  The  whole  Organ  for- 
tified and  fenced  with  ftrong,  compaft  Bones,  lodg- 
ed in  a  Ilrong,  well  made  Socket,  and  the  Eye  it- 
fclf  guarded  with  a  nice  made  Cover  (^kk).   Its  Hu- 


mours^ 


One  is  from  Galen ,  of  a  Boy  fo  wounded,  that  the  Cornea  fell^ 
and  became  flaccid,  but  yet  recovered  his  Sight.  Other  fach 
like  Iniiances  alfo  he  gives  from  ReaUusy  Columbus t  Rbodiusp 
and  Tulpius  ;  and  one  that  he  cured  hirafelf,  in  thefe  Words 9 
Mgo  in  NohiliJJtmi  viri  filiold  Jimilem  cafum  ohfewavi  :  hac  dum 
li<vihm  de  caujis  cum  Jratre  altercaret^  ifle  iracundid  percitus  ctd» 
Ullum  Scriptorium  apprebenditt  ^  for  or  it  oculo  n/ulnus  infligit^  in' 
de  humor  aqueus  efflupcit*  Vocatus  prafentem  Cbirurgum  juj/i  ft* 
fuens  follyrium  anodynum  {*f  exficcans  tepide  faptiks  admo*vere» 
ft  aq.  Plant ag,  ^'w,  Ri>/ar,  SanicuL  Eupbraf,  ana  Trocbifc,  alB, 
Rbaf.  cum  0//«  gij  Tutia  pp,  9J.  Croci  orient.  3  fj.  M.  Hoc 
Collyrium  injlammf^ionem  compejcuit,  *vulnus  Jicca<vit  W  fanawtm 
flinc  pofi  aliquot  menfes  Humor  aqueus  fuccrevit,.  Nam  mifus^  fed 
debilior^  cum  fummo  parentum  gaudio  redivit,  3*  Verzafchs 
Obferv.  Medicae,  Obf.  14. 

'  Another  Cure  of  this  Kind  was  experimented  by  Dr.  Daniel 
Major,  Qpona-Goofe,  Ann.  1670.  tnt  Jqueous  Humour  oi  hoi^i 
whofe  Eyes  they  let  put,  fo  that  the  Eyes  fell,  and  the  Goofe 
became  quite  blind  :  ]^uc,  without  the  Ufe  of  any  Medicine, 
in  about  two  Days  Time,  Nature  repaired  the  watery  Humour 
again,  the  Eyes  returned  to  their  former  Turgefcency,  and  the 
Goofe  was  in  a  Week  after  produced  Seeing  before  twenty- 
eight  or  thirty  Spe^lajorj,    Efbem,  Germ.  T.  i»  Add.  ad  Obf 
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From  the  fame  Caufe,  I  doubt  not,  it  was  that  the  Eye  of  a 
Gentleman's  Daughter,  and  thofe  of  a  Cock»  when  wounded, 
fo  that  the  Cornea  funk,  we^e  reftored  by  a  Lithuanian  Chemid^ 
that  paifed  for  a  Conjurer,  by  the  Ufe  of  a  Liquor  found,  in 
May 9  in  the  V'eficulae  of  Elnf,  Of  which  See  Mr.  Ray*s  CataL 
Qantab^  in  Ulmus,  from  Henr.  ab  Heers. 

(kk)  Palpebra^  qutt  funt  tegument  a  Oculorum,  moll/Jsm.  taffUp 
n)  laderent  aciem^  aptijpma  foQ^,  \3  ad  claudendas  Pupillas,  ne 
quid  incideret,  ^  ad  aperiendas  ;  idque  providit,  ut  identidem  fieri 
pojfet  cum  maxima  celeritate.  Munitaque  funt  Palpebra  tanquam 
fvalle  pilorum  :  quibus  l^  apertis  OcuiiSf  ft  quid  incident ,  repelle^ 
retur,  ^  fomno  conninentibusy  cum  OcuUt  ad  cernendum  non  ege-^ 
rimus,  ut  qui,  tanquam  in'voluti,  quiejcerent.  Latent  praterea 
utilitery  ^  excelfis  undiqua  partibus  fepiuntur,  Primiim  enim  fu- 
feriora  §uperciliis  obdu^a  fudorem  a  capite^  ^  fronte  defluentem 

reptUunf. 
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inours,  «nd  its  ifi ward  Tunicks,  are  indeed  tender, 
proportionate  to  their  tender,  curious  Ufes;  but 

the 


repettunt.     Gena  deinde  oB  inferhn  parte  fuantur  fuhjeSia^  levim 
tirque  eminentes:    Cic.  de  Nat.  Deor.  lib.  ii.  cap.  57. 

Tully^  in  the  Perfonof  a  Suickt^  having  fo  well  accounted  for 
the  Ufe  of  the  Eye-Mds^  I  iball  for  a  farther  Maoifefiation  of 
the  Creatoi^'s  Contrivance  and  Strnflure  of  them»  take  Notice 
i^  two  or  tliree  Things  ;  i.  They  condft  of  a  thin  and  flexible^ 
|>ut  Urong  Skin,  by  which  Means  they  the  better  wipe,  dean^ 
Ind  guard  the  Camea,  t.  Their  Edges  are  fortified  with  a 
foft  Cartilagit  by  which  Means  they  are  not  only  enabled  the 
fetter  to  do  their  Office,  but  alfo  to  clofe  and  (hut  the  better. 
5.  Out  of  thefe  Cartilagesgrow  a  Pallirade4>f  fliff'Hairs,  of 
great  Ufe  to  warn  the  jp^ye  of  the  Invafion  of  Dang^,  to  keep 
off  Motes,  and  to  fhut  out  too  excefiive  Light,  Iffr.  and  at  the 
fame  Time  to  admit  of  (through  their  Intervals)  a  fufficient 
Paflagc  for  €>bje£ls  to  approach  the  Eye.  And  it  is  remark- 
l^ble,  that  thefe  Jiairs  ^row  but  to  a  certain,  commodious 
Lengthy  and  need  no  cutting,  as  many  other  Hajrs  of  the  Bodjr 
do:  Alfo,  That  their  Points  (land  out  of:the  Way,  and  in  the 
Upper-lid  bend  upwards,  as  th<^  do  downwards  40  the  LoweiSr 
lid,  whereby  they  are  well  adapted  to  their  Ufe.  From  which 
iaft  Obfervables,  we  may  learn  how  critical  and  nice^e  gfeat 
Author  of  Nature  hath  l^een^  in  even  the  le^  and  moft  tri* 
yial  Conveniences  belonging  to  Animal  Bodies ;  for  whicb 
Keafon  I  have  added  it  to  Tmi/s  Remarks.  And  more  might 
have  been  added  too,  as  particularly  concerning  the  curious 
Strudure  and  Lodgment  of  the  JUighf  Mu/de,  which  opens  the 
Eye-lids,  and  the  Orbicularis^  or  Circular  one,  that  ihuts 
ikem  ;  thtnK,^  apparatus  of  Olands  that  keep  the  Eye  moifl^ 
and  fcrve  for  Tears:-  together  with  the  Reafon  why  Man  alolie^ 
who  is  a  Social  Animal^  doth  exhibit  his  Social  AiFedions  by 
fuch  outward  Tokens  as  Tears  ;  and  Ner^ves  alfo,  and  other 
Organs  a6king  in  this  Miniilry^  I  might  alfofpeak  of  the  Paf- 
fage&  for  dilcharging  the  fuperfluous  Moifture  of  the  Eyes 
through  the  I^oftrib,  and  much  more  of  the  like  ^ind.  cat 
.  it  would  take  up  too  much  Room  in  thefe  Notes ^  and  jthertforc 
it  (hall  fufHce  to  give  only  fuch  Hints  as  may  create  a  Sufpi- 
cion  of  a  noble  <£conomy  and  Contrivance  in  this  (I  had  al- 
qiofl  faid)  Icaft  confiderable  Part  of  the  Eye."  But  for  Particu- 
lars I  fhall  refer  to  the  Anatomifts ;  and  for  fome  of  thefe 
Things,  particularly  to  Dr.  Willis^ &  Certb,  Anat.  and  de,  Anim^ 
Brut,  and  Mr,  Convper^s  Elegant  Cuts  in  the  nth  Tab.  of  his 
Anatomy. 

To  the  Eye-lids  we  may  add  another  Guard  afforded  the 
£yes  of  moft  Quadrupeds,  Birds,  and  Piflies,  by  the  Ni£litat^ 
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the  Coats  without,  urc  context  and  callous^  firm 
and  ftrong.  And  in  fotne  Animals,  parcicularlf 
Birds  (liy^  fotne  Part  of  thofe  Tunicles  have  the  Na- 
ture and  Hardnefs  of  Bone  or  Horo» 

But  for  Creatures,  whofe  Eyes^  like  the  reft  of 
their  Body,  are  tender,  and  without  the  Guard  of 
Bones;  there  Nature  hath  provided  for  this  neceffa- 
ry  and  tender  Senfe,  a  wonderful  kind  of  Guard, 
by  endowing  the  Creature  with  a  Faculty  of  with- 
drawing its  Eyes  into  its  Head  (mm)^  and  lodging 
fhem  in  the  fame  Safety  with  the  Body. . 

Thus 


hg  Memhran$y  which  Dr.  Willh  gives  this  Account  of :  Fluri' 
mis  [Animalibus]  ^ihus  Mufculus  fufpenforius  adeji  [which  Li« 
Aitation  he  needed  not  to  have  added)  aiam  ahir  MemhrantfuB 
ikuudUuTy  qui  jui^a  inUriorem  otuli  canibumjttms,  qumulo  ele^va'" 
tut,  Ocuii  gkhumfere  totum  obugit.  Hu^us  ufm  tffi  n)idttur^  ut 
nim  Befti^e  inter  framinay  i^e,  capita  fua  propter  *viBum  captf^ 
findum  detrurgunty  hie  Mufculus  Ocuk  Fupillam^  nl  a  ftipula^ 
rnm  ^ncurfu  ftriatur^  oculit  munitqut.  De  Anim.  Brttt.  p.  u 
cap.  »5, 

This  Membrane  Man  halh  not,  he  having  little  Occaiion  to 
throft  his  Head  into  Aich  Places  of  Annoyance,  as  Beafb,  and 
other  Animals ;  or  if  he  hath,  he  can  defend  his  Eyes  with  his 
Hands.  But  Birds  (who  frequent  Trees  and  Buihes).  and  Qua* 
dropeds  (Hedges  and  long  Grafs),  and  who  have  no  ^art 
ready,  like  the  Hand,  to  tence  oiF  Annoyances  ;  thefe,.  I  fay,, 
have  this  incomparable  Provifion  made  for  the  Safety  of  their 
Eyes.  And  forFiihes,  they^arc  deftitnte  of  Eyc-lids,  b«cau(¥ 
in  the  Waters  there  is  no  Occaiion  for  a  Defenfative  againil 
Daft  and  Motes,  ofFeofivc  to  the  Eyes  of  Land- Animals^  not 
to  moiften  and  wipe  the  Eyes,  as  the  Eye- lids  do ;  fo  the  Nk^ 
litafing  Mmhrene  is  aft  abondant  Provifion  fojp  all  their  Occ»- 
fions,  without  the  Addition  of  the  Eye-Lids. 

And  now,  if  we  refled,  are  thefe  the  Worka  of  «iy  Thing 
but  a  wife  and  indulgent  Agent  ? 

(II)  Although  the  Hardnefs  and  Firmnefs  of  the  Adnata^  or 
Sclerotica  in  Birds»  is  a  good  Gaard  to  their  Eyes,  yet  I  do  not 
think  it  i»  made  thus,  fo  much  for  a  Defence,  as  to  minifter  to 
the  lengthening  and  ihortening  the  Eye,  mentioned  before  ia 
Nete  (cc). 

(torn)  CechUii  ocukrum  viam  Cormcula  bina  praientu  impUnt* 
Plin.  Nat.  Hift.  lib.  xi.  cap.  37.     See  more  of  the  Eyes  of 
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'  Thus  have  I  furveyed  thi^  firft  Senfe  of  Animals^ 
I  may  fay  in  a  c'urfory,  not  accurate,  ftrift  Manner,^ 
confidering  the  prodigious  Workmanlhip  thereof  ^ 
but  fo,  as  abundantly  to  demonftrate  it  to  be  the 
Gontrivance,  the  Work  of  no  lefs  a  Being  than  the 
infini.te,  wife,  potent  and  indulgent  Creator  (nny^ 
For  none  lefs  could  compofe  fo  admirable  an  Or^ 
gan,  fo  adapt  all  its  Parts^  fo  adjuft  it  to  all  Occa- 
iions,  fo  nicely  provide  for  every  Ufe,  and  for  every 
Emergency :  In  a  Word,  none  lefs  than  God  could^ 
I  fay,  thus  contrive,  order,  and  provide  an  Organ* 
^s  magnificent  and  curious  as  the  Senfe  is  ufeful;  a. 
Senfe  without  which,  as  all  the  Animal  World  would* 
be  in  perpetual  Darknefs,  fo  it  would  labour  under 
perpetual  Inconveniencies,  be  expofed  to  perpetual 
Harms,  and  fuffer  perpetual  Wants  and  Diftreffes. 
But  now  by  this  admirable  Senfe,  the  great  God, 
who  hath  placed  us  in  this  World,  hath  as  Well  pro- 
vided for  our  comfortable  Refidence  in  it;  enabled 
ms  to  fee  and  chufe  wholefome,  yea,  delicate  Food  i 
to  provide  oorfelves  ufeful,  yea,  gaudy  Cloathing 
and  commodious  Places  of  Habitation  and  Rctreatw 
We  can  now  difpatch  our  Affairs  with  Alacrity  and 
Pleafure,  go  here  and  there  as  our  Occafion  calls  us; 
We  can,  if  Need  be,  ranfack  the  whole  Globe,  pe- 
netrate into  the  Bowels  of  the  Earth,  defcend  t6 
the  Bottom  of  the  Deep,  travel  to  thefartheft  Re- 
gions of  this  World,  to  acquire  Wealth,  to  encreafe 

^riaifi  befoi'e  in  Note  (k)  ;  ^nd  irtr  Note  (I)  I  faid  that  I  fuf- 
peaedMo/^/  alfo  might  ihruft  out,  or  withdraw  their  .Eyes 
fiiore  or  lefs  within  the  Hair  or  Sltin.  ^    ,   j   ^ 

(nn)  The  diligent  Sturmius  was  fully  perfnadcd  there  could 
fcot  t)e  any  fpeculative  Atheifm  in  any  that  fhould  well  furvey 
the  Eye.  Nobis,  faith  he,  fuit  perfuajjtmum^  Atbe'tjmum,  quem 
nfoeant  fpeculatiniunn  h.  e.  obfirmatam  de  Deitate  in  Uni'uer/9 
nulla  per/uafionem,  habere  locum  aut  inventri  non  pcffe  in  eo  homwet 
qui  vel  unius  corporis  organici,  &  fpeciatim  Oculi  fabricam  al^ 
tento  animo  afpexerit.  Sturm,  Ejserc.  Acad.  9.  de  Vif.  Organ, 
it  Rat.  in  Epilogo. 

V  '  cue 
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©ur  Knowledge,  or  even  only  to  pleafe  oUr  Eye  and 
Fancy.  We  can  now  look  about  us,  difcerri  and 
fhun  the  Precipices' and  Dangers  whicb  every  where 
cnclofe  usy  and  would  deftroy  us.  And  thofe  glo- 
rious Obje<fts  which  fill  the  Heavens  and  the  Earcfr^ 
thofe  admirable  Works  of  God  which  every  where 
furround  us,  and  which  would  be  as  nothing  to  us, 
without  being  feen,  do  by  Means  of  this  noble  Senfe 
prcfent  their  Glories  to  us  (eo)^  and  fill  us  with  Ad- 
miration 


(oo)  The  glorious  Landfkips,  and  other  Objc^ls  that  prefcnC 
therofelves  to  the  Eye,  are  manifeftly  painted  on  the  Retina^ 
and  that  not  eredl^  bat  inverted,  as  the  Laws  of  Opticks  re- 
quire 'y  and  is  manifeil  to  the  Eye  from  Monfieur  Cartis's  Ex- 
periment, of  laying  bare  the  vitreoas  Humour  on  the  Back- 
part  of  the  Eye,,  and  clapping  over  it  a  Bit  of  white  Papcr^  or 
the  Stitn  of  an  Egg ;  and  then  pfacing  the  Fore-part  of  the  Eye 
to  the  Hole  of  a  Window  of  a  darkened  Room.  Ey  which 
means  we  have  a  pretty  Landfkip  of  the  Objects  abroad,  in- 
vertedly  painted  on  the  Paper,,  on  the  Back  of  the  Eye.  But 
now  the  Queflion  is,  How  in  this  Cafe  the  Eye  comes  toiee 
the  Objeft  ereft  ?  Monfieur  C'artei*s  Anfwcr  is,  Notitia  iUiuf 
ix  nulla  imagine  pendef^  mc  ex  ulla  aSicne  ah  objeSiii  'veniente, 
fed  ex  /oh  Jitu  exiguarum  tartium  cerebri^  e  quibus  Ner-vi  expvl'^ 
kilant*  —  E,  g.  cogitandum  tn  Oculo  '^Jttutn  capillamenti  newt 
optici  —  re/ponder  e  ^  alium  quendam  par  Its  cerebri  —  qui  facit 
ut  Anima  fingula  loca  cognojcat,  qua  jacenf  in  reddy  aut  quafi 
TtSa  lined  %  ut  i(a  mirari  non  dtbeamus  corpora  in  naturali  Jittt 
wideri,  quamvis  imago  in  oculo  delir.eata  contrarium  babeat,  Dioptr, 
cap,  6.  But  our  moft  ingenioui,Mr.  Molyneux  anfvvereth  thus  : 
^be  Eye  is  only  the  Organ  or  Injirumenty  it  is  the  Soul  that  feet 
iy  Means  of  the  Eye,  To  enquire  then  how  the  Soul percei'ues  tbi 
Obje3  ere6iy  by  an  inverted  Image ^  is  to  enquire  into  the  Sou^s  Fa- 
culties* —  But  ere3  and  inverted  are  only  Terms  of  Relation  to  up 
und  donun  ;.  or  farther  fromt  or  mgher  to  the  dent  re  of  the  Earthy 
in  Farts  of  the  fame  Thing,  —  But  the  Eye,  or  vifrve  F acuity p 
takes  no  Notice  of  the  internal  Fofture  of  its  own  Parts,  but  u/ttb 
them  as  an  Infirument  only,  contrived  by  Nature  Jor  the  Exercife  of 
Juch  a  Faculty.— ^  Let  us  imagine,  that  the  Eye  (on  its  lower 
Fart);  receives  an  Impulje  [by  a  Ray  from  the  upper  Part  of  the 
ObjeftJ  muft  not  the  vifive  Faculty  be  necejfurily  dire^ed  hereby 
to  confider  this  Stroke  as  coming  from  the  Tap  rather  than  the  Bot» 
torn  fof  the  Ojed]  and  confequently  be  direShd  to  conclude  it  the 
Reprejentation  of  the  Top?     Hereof  vjt  moybt  fat  i 'fed  by  fup^ 
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miration  and  Pleafure.  But  I  need  not  expatiate  on 
the  Ufefulnefs  and  Praifes  of  this  Senfe,  which  wt 
receive  the  Benefit  of  every  Moment,  and  the  Wanty 
or  any  Defeat  of  which»  we  laoient  among  our  great* 
eft  Misfortunes* 

Leaving  then  this  Senfe,  I  (hall  proceed  to  the 
other  four,  but  more  briefly  treat  of  them^  by  Rea- 
Ibn  we  have  16  ample  a  Sample  of  the  Divine  Art  in 
the  laft^  and  may  prefume  that  the  fame  is  exerted 
in  all  as  well  as  one.  For  a  Demonftration  of  which^ 
let  us  in  the  next  Place  carry  our  Scrutiny  to  the 
Senfe  of  Hearing. 


fefing  a  Man  ftanding  en  bit  Head.  For  here^  thougb  the  upper 
Farts  of  OBjeHs  are  painted  on  the  upper  Farts  of  the  Eye^  yet  tJk 
Ohje3s  are  judged  to  be  Ere3.  What  is  faid  of  EreS  and  Reverfii 
may  Be  underftood  of  Sinifter  and  Dexter*  Molyncax's  Dioptr# 
Nov.  Part  I.  Prop.  z%. 
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C  H  A  P.    lit. 

Of  the  Senje  of  Hearing. 

Concerning  the  Senfe  of  Hearings  I  fhall  take 
Notice  of  two  Things  J  the  Organ,  theE^rj 
and  its  Objeft,  Sound. 

I.  For  the  Organ,  the  Ear ;  I  ihall  pafs  by  its 
convenient  Number  of  being  double^  which  (as  in 
the  laft  Senfe)  fei'ves  for  the  commodious  Hearing 
every \V"ay  round  us;  as  alfo  a  wife  Provifion  foi* 
the  utter  Lofs  or  Injury  (a)  of  one  of  the  Ears.  But 

I  m\ 


(a)  I  prefume  it  will  not  be  ungrateful  to  take  Notice  her^ 
of  the  admirable^  as  well  as  u fef ul'  Sagacity  of  ibme  deaf  Per- 
fons  that  have  learned  to  fupply  their  Want  of  Hearing  by  un« 
deritanding  what  is  faid  by  the  Motion  of  the  Lips.  My  very 
itigenious  Friend  Mr.  Waller^  R.  S.  Seer,  gives  this  Account : 
^bere  Ji'ue  no*w^  and  hanjefrom  their  Bittbf  in  pur  Tonvn^'  a  MaA 
4md  his  Sifier^  each  ahout  fifty  Tears  tU,  neither  of  n»hicb  havi 
the  Uaft  Senfe  ^Hearing — yet  both  oftbefe  know,  by  the  Motion 
pf  the  Lips  onfyt  nvhate*ver  i»  faid  to  them,  and  'will  snfrver  por^ 
tinently  to  the  Slueftion  propofed  to  them.  —  The  Mother  told  n^$ 
they  could  hear  *V0ry  ivellj  and  fpeak  when  they  *were  Children^ 
but  both  loft  that  Senfe  aftervoards^  which*  makes  them  retail^ 
their  Speech  %  though  that,  to  Perfons  not  ufed  to  themy  is  d 
httle  uncouth  and  odd^  but  intelligible  enoughs     Philof.  TranC 


N' 


Such  dno 


Qother  Inftance  is  that  of  Mr.  Qoddy,  Minifter  of  St. 
Hernjais  in  Geneua^  his  Daughter.  She  is  no<w  about  fixteek 
Tears  old.  Her  Nurfe  had  an  exTras/rdinary  Thicknefs  of  Hear- 
ing; at  ek  Tear  old,  the  Child  f pake  all  thofe  little  Words  thai 
Children  begin  to  fp^ak  at  that  Age,  -^At  two  Tears  old,  they  per^ 
€eivedjhe  had  loft  hir  Hearing,  and  was  fo  Deaf,  that  e^erfincti 
thoiigh  *fbe  hears  great  Noifes,  yet  fhe  hears  nothing  that  one  cafi 
/peak  iP  her f'^  But  by  cbferi/ing  the  Actions  of  t hi  Mouth  and 
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1  (hall  a  little  infift  upon  its  Situation,  and  its  ad- 
mirable Fabrick  and  Parts. 

I.  It  is  fituatcd  in  the  moft. convenient  Part  of 
the  Body,  (like  as  I  faid  the  Eye  is)  in  a  Part 
near  the  common  Senfory  in  the  Brain,  to  give  the 
more  fpecdy  Information  ;  in  a  Part  where  it  can 
be  beft  guarded,  and  where  it  is  moft  free  from 
Annoyances  and  Harms  itfelf,  and  where  it  gives 
the  leaft  Annoyance  and  Hindrance  to  the  Exer- 
cifes  of  any  other  Part ;  in  a  Part  appropriated  to 
the  peculiar  Ufe  of  the  principal  Senfes,  in  the  ji^oft 
lofty,  eminent  Part  of  the  Body,  where  it  can  per- 
ceive the  moft  Objcfts,  and  receive  the  grtatcft 
Inforrnacidn  :  And  laftly,  in  a  Pare  iii  the  Neigh- 
bourhood of  its  Sifter  Senfe  the  Eye,  with  whom 
it  hath  peculiar  and  admirable  Communication  by 
its  Nerves,  as  I  intend  to  ftiew  in  its  proper  Place, 
in  refpeft  then  of  its  Situation  and  Place  in  the 
Body,  this  Senfe  is  well  defigned  and  contrived, 
and  may  fofar  be  accounted  the  Work  of  fome  ad- 
mirable Artift.-   But, 

-  2.  If  we  furvcy  its  Fabrick  and  Parts,  it  will  ap- 
pear to  be  an  admirable  Piece  of  the  Divine  Wif- 
dom.  Art,  and  Power.  For  the  Manifeftation  of 
which,  let  us  diftini^ly  furvey  the  outward  and  the 
inward  Part  cf  its  curious  Organ. 

Lips  of  others  f  Jhe  hath  acquired  fo  many  Words^  that  out  ofthefejh* 
h^th  formed  a  Sort  of  Jargon^  in  ^wbicb  Jhe  can  bold  Con*verfati^n 
'ijL}bofe  Days  <with  tboje  that  can  fpeak  her  ouun  Language.  I  could 
underftand  fome  of  her  Words^  biit^  could  not  comprehend  a  Period^ 
for  it  Jeemed  to  be  but  a  confufed  Voife.  She  kno^ws  nothing  that 
is  faid  to  her,  urAefs  Jhe  feeth  the  Motion  of  their  Mouths  that 
jheak  to  her ;  Jo  that  in  the  Nighty  luhen  it  is  neceffary  to  fpeak  ta 
her,  they  mti/i  light  a  Candle.  Only  one  Thing  appeared  tht 
firangejl  Fart  of  the  nuhole  Narratioi^:  She  hath  a  Sifter ^  *with 
whom  jhe  hath  praSifed  her  Language  more  than  <with  any  other ; 
and  in  the  Nighty  by  laying  her  Hand  on  her  Sifter* s  Mouthy  ft?t 
ian  per c five  by  that  ivhatjhe  faith^  andfo  can  difcourfe  with  her 
in  the  Night,     Bifhop  Burneth  Let,  iv.  p.  248. 

t^/--'  I.  For 
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I.  For  the  outward  Ear :  If  we  obferve  its  ScrU-" 
6ture  in  all  Kinds  of  Animals,  it  muft  needs  be  ac- 
knowledged to  be  admirably  Artificial,  it  being  fo 
nicely  prepared,  and  adjufted  to  the  peculiar  Occa- 
fions  of  each  refpcftive  Animal.  In  Man  (b)^  it  is 
of  a  Form  proper  for  the  ereft  Pofture  of  his  Body. . 
In  Birds,  of  a  Form  proper  for  Flight;  not  protu- 
berant, becaufe  t^at  would  obftruft  their  Progrefs* 
but  dole  and  covered,  to  afford  the  eafier  PaiTage 
through  the  Air.  In  Quadrupeds,  its  Form  is  agree- 
able to  the  Pofture,  and  flower  Motion  of  their  Bo- 
dies; and  in  thefe  too,  viarious  according  to  their  va- 
rious Occafions.  In  fome  larp:e,  crcft,  and  open,  to 
hear  the  leaft  Approaches  of  Dangers  ("^^j  in  others 

covered. 


(hj  I  cannot  but  admire,  that  our  moft  eminent  modern 
Anatomifts  fhould  not  agree,  whether  there  be  any  Mufcles  in 
the  outward  Ear  of  Man  or  not.  Dr.  Keil  faith  there  are  two  ; 
Dr.  Drake  the  fame  Number ;  and  Dr.  Gib/on  makes  them  to 
be  four.  So  alfo  doth  Monfieur  Dionis,  and  fo  did  the  an- 
cient Anatomifts  :  But  Dr.  Schelbammer  exprefly  denies  there 
are  any,  and  faith,  Seduxit  autem  reliquos  Brutorum  Anatome, 
in  quorum  pkrifque  tales  Mufculi  plures  innjeniuniuf  i  putdrunt 
autemfortajjii  igriominiofum  Homini,  Jt  non  tff  bis  infiruSus  ejffef^ 
y  minus  inde  perfe£ium  animal  fore.  Schel.  de  Auditu,  p.  U 
cap.  I.  feci.  7,  But  Valfalva^  who  wrote  very  lately,  and  is 
very  accurate  in  his  Survey  of  the  Ear,  faith,  Mufculi  auricula  * 
pojleriores  quandoque  quatuor,  quandoque  duo  ;  fed  ut  plurimutrt 
tres  adnotantur  ;  tsf  quando  Jolum  duo  fe  manifeftantj  tunc  utiut 
ex  illis  duplicaio  tendine  'versus  Concham  deferri  folet,  Horum 
mufculorum  in  numero  'varietatem  non  folum  in  di'verjis ;  'verum  • 
eiiam  in  eodem  fubjeSio  quandoque  *vidi,  —  Ex  quibus  differentiis 
fubortiP  funt  AuSiorum  dijcrepantia  in  horum  Mufculorum  numero^ 
l^  pojitu  :  —  quod  non  evenijjetf  ft  pluries  in  di'verjis  Cor  paribus 
iidem  Mufculi  qu^eftd  effent.  Ant.  Mar.  Vaifalva  deAur.  Human. 
cap.  i.  fedt.  6.  But  Dr.  Drake  thinks  fome  of  Valfal'vaH 
Mufcles  the  Produft'of  Fancy.  Mr.  Copper  makes  them  to 
be  three,  one  Attollenty  and  two  Retrabent  Mtifles.  See  Anat. 
Tab..i2. 

(c)  Inter  tuetera  [animalia  aurita]  maxim}  admirahiUs  ejf 
auris  leporimr  fabrica,  qudd  cum  timidijjimum  animal  fit  y  \£  pror» 
fu5  innmsy  nutura  id^  turn  audit ur  acutiJJimOf  tanquam  hofiium  ex^ 

I  z  plorator$ 
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tovercd^^to  keep  out  rioxious  Bodies.  In  the  Sub- 
terraneous Quadrupeds,  who  are  forced  to  niine  and 
dig  for  their  Food  and  Habitation,  as  a  protu- 
berant Ear,  like  that  of  other  Quadrupeds,  would 
o.bftruft  tberr  Labours,  and  be  apt  to  be  torn  and  in- 
jured j  fo  they  have  the  contrary  (d),  their  Ears. 

fhprt. 


floratore  ad  perfentienda  pericula,  turn  fedihus  ceu  armis  ad  cur-' 
rendum  apt  is  mumjfe  <uidetur,  A.  K.ircher'j  Phonurg,  lib.  i« 
feft.  7.  Technaf.  2. 

(dj  Males  have  no  protuberant  Ear,  bat  only  a  round  Hole 
l)(^cween  the'  Neck  aod  Shoulder ;  which  Situation  of  it,  to- 
gether with  the  thick ^  fhort  Fur  that  covers  ir,  is  a  fufScienC 
Defenfative  again-f!  external  Annoyances.  The '  Meatus  Au* 
ditertus  IS  long,  round,  and  cartilaginous,  reaching  to  the  un- 
der Part  of  the  Skull.  Round  the  Infide  runs' a  little  Ridge, 
refembling  two  Threads  of  a  Skrew  ;  at  the  Bottom  'whereof 
1%  a  pretty  Inlet  leading  to  the  Dmoa,  made,  on  one  Side, 
with  the  afoxefaid  cochleous  Ridge,  and  on  the  other,  with 
a  imatl  Cartilage.  I  obferved  there  was  Cerumen  in  i\i$^^ 
Sleatus*    ■ 

As  to.  the  zjmr  Ear,  it  is  foroewhat  fingular,  and  different 
fcom  that  of  (;he  other  Quadrupeds,  and  much  more  from  Birds; 
although  I  have  met  with  fome  Authors  that  make  it  agree- 
ing with  that  of  Birds.  There  are  three  fmall  Bones  only 
(all  hollow)  by  which  the  Drum  (to  ufe  the  old  Appellation) 
or  the  MemSrana  Tympani  (as  others  call  it)  adeth  upon  the 
Auditory  Ner've^  The  iirll  is  the  Malleus^  which  hath  two  Pro- 
cefles  nearly  of  equal  Length  ;  the  longer  of  which  is  braced 
to.  the  Membrana  'fytnpani'y  the  fliorter  to  the  Side  of  the  Drum 
or  0/  Petrofum\  the  back  Part  of  it  refembles  the  Head  and 
Stalk  of  a  fmall  hhijkroom^  fuch  as  are  pickled.  ^  On  the 
B^ck  of  the  Malleus  lies  the  next  fmail  Bone,  which  may  be 
called  the  Incus,  long,  and  without  any  Procefs,  having  fome- 
what  the  Form  of  the  ihort  Scoop  wherewith  Watermen  throw 
tie  Water  out  of  their  Wherries.  To  the  End  of  this  the  third 
and  laft  fmall  Bone  is  tacked  by  a  very  tender  Brace.  This 
little  Bone  bears  the  Office  of  the  Stapes^  but  is  only  forked 
without  any  Bafe.  One  of  thefe  Forks  is  at  oxk^  Fenejiray  or  Fo* 
ramen,  the  other  at  another ;  in  which  Fenefira  I  apprehend 
the  Forks  are  tacked  to  the  Audrtory  Nerve.  Thefe  Fenefim 
(equivalent  to  the  Fenefira  Ovalis,  and  Rotunda  in  others)  arc 
the  Inlets  into  the  Cochlea  and  Canales  Semicircularesj  in  which 
t\kC  Auditory  Kervi  lieth*     The  Semicircular  Canales  lie  at  a 

Diftancc  " 
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fliorc,  lodged  deepand  backward  in  their  Head,  and 
paffing  to  the  under  Part  thereof,  and  all  fufficiently 
fenced  and  guarded.  And  as  foe  Infeds,  Reptiles, 
and  the  Inhabitants  of  the  Waters,  if  they  enjoy 
this  Senfe,  (^s  there  is  great  Reafon  to  think  they 
<Jo),  it  may  probably  be  lodged  commodioufly  un- 
der the  fame  Security  and  Guard,  as  the  Smelling, 
or  fome  other  Senfe  is. 

And  moreover,  as  the  Form  of  this  Organ  is  va- 
rious in  various  Animals,  fo  in  each  of  them  its 
Stru(5ture  is  very  curious  and  obfervable,  being  in 
all  admirably  contrived  to  colledt  the  wandering, 
circumambient  Impreffions  and  Undulations  of 
Sound,  and  to  convey  them  to  the  Senfory  within. 
If  I  (hoold  run  over  the  feveral  Genera  of  Animals, 
we  might  find  a  notable  Pfofpedt  of  the  Handy- work 
of  God  (e)y  even  in  this  fo  inconfiderable  a  Part  of 

Ani- 


Didance  from  the  Drumy  and  are  not  lodged  (as  in  other  Ani- 
mals) in  a^  ftrong,  thick  Body  of  Bone,  but  are  thruft  out, 
within  the  Skull,  making  an  Antrum,  with  an  handfome  Arch 
leading  into  it,  into  which  a  Part  of  the  Bratn  enters. 

One  Leg  of  the  Malleus  being  faflened  to  the  Memhrana 
Tympanic  and  thc!  Incui  to  the  back  of  the  Malkusy  and  the 
Top  of  that  to  the  Top  of  the  Stapes^  and  the  Forks  or  Branches 
of  the  Stapes  to  the  Auditory  Ner^ue,  I  obfervied  that  whenever 
1  moved  the  Membrane,  all  the  little  Bones  were  at  the  fatne 
Time  moved,  and  confcquendy  the  Auditory  Nerve  thereby  af- 
feaed  alfo. 

I  hope  the  Reader  will  cxcufe  me' for  being  fo  particular  in 
this  Organ  only  of  th«  Mqle,  a  defpifed  Creature,  but  as  notable 
an  Example  of  God^s  Work,  as  its  Life  is  different  from  that 
of  other  Quadrupeds ;  for  which  Rcafori  it  partly  is  that  I 
have  enlarged  on  this  Part"  differing  from  that  of  others,  and 
which  nobody  that  I  know  of,  hath  taken  much  Notice  of, 
and  which  is  not  difcoverable  without  great  Patience  and  Ap- 
plication; and  partly  becaufe  by  comparing  thefe  Obfervations 
with  Book  VII.  Chap,  ii-  Note  fdj,  we  may  judge  how  the 
Senfe  of  Hearing  is  performed. 

fej  Among  many  Varieties y  both  in  the  inner  and  outer  Ear, 
thofe  ivhich  appear  in  the  Pajfage  into   the  Rock  Bohey  are  re^^ 
linarkabU.     For  in  an  Owl,  that  perches  on  a  Tree  or  Beamy  and 

I  3  hearktn^ 
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Animals.  Bat  I  (hall  only  carry  my  Survey  to 
that. of  Man*  And  here  the  firft  Thing  that  ofFer- 
cth  itfelf  to  our  View,  is  the  flVZrx,  with  its  tor.- 
tuous  Cavities,  made  to  ftop,  and  collcft  the  fono- 
rous  Undulations,  to  give  them  a  gentle  Circulation 
and  Refradlion,  and  fo  convey  them  to  the  Concha^ 
pr  larger  and  more  capacious  round  Cell  at  the  En* 
trance  of  the  Ear.  And  to-bridlc  the  Evagation  ^ 
the  Sound,  when  arrived  fo  far,  but  withal  not  to 
make  a  Confufion  thereof,  by  any  difagrecable  Rer 
percuffions,  we  may  take  Notice  of  a  very  curious 
Provifion  in  thofc  little  Protuberances,  called  the 
^ragus^  and  Antitragus  of  the  outward  Ear,  of  a 
comn)odious  Form  and  Texture  (/),  and  conveni- 
ently lodged  for  this  Ufe.  The  great  Convenience 
pnd  Benefit  of  this  Form  and  Contrivance  of  the 
outward  Ear,  is  fufficienily  manifeft  by  the  Want 
thereof,  which  caufeth  a  Confufion  in  the  Hearings 
with  a  certain  Murmur ^  or  Swooing^  like  the  Fall  of 
Waters  (^). 

Another 


hearken^  after  the  Prey  beneath  her,  it  is  produced  farther  out 
abo've  than  it  is  below,  for  the  better  Receptien  of  the  haft  Sound. 
But  in  a  Fox,  that  Jcouteth  underneath  the  Prey  at  P.ooft,  it  is^ 
for  the  fame  Reafon,  produced  farther  out  beloiv.  In  a  Pole- Cat, 
njuhich  hearkens  ftrait  forijoard*  it  is  produced  behind »  for  the  tak^ 
ing  of  a  forijuard  Sound.  Whereas  in  a  Hare,  iMhich  is  'very 
quick  of  Hearings  and  thinks  of  nothing  but  being  purfued,  it  is 
fupplied  tjoith  a  bony  Tube,  lAjhtcb,  as  a  natural  Otocouftick,  is  fa 
dire^ed  backvuard,  as  to  receive  the  fmallift  and  tnoji  diftant 
Sound  that  comes  behind  her.  Grcw's  Cofiiiolog.  Sacr.  lib.  i, 
cap.  V.  feft.  6. 

(f)  The  Texti^re  of  i\it  Tragus  and  Antitragus,  is  foftcr  than 
that  of  the  Efelix,  which  ferveth  gently  to  bluot,  not  forcibly 
jepel,  the  Sound  in  the  Concha. 

(g)  Dr.  Gibfon\  Anatomy,   book  III.  chap.  22. 

^hofe  tujhofe  Ears  are  cut  off,  have  but   a   confufed   Way  of 

Tfecring,  and  are  obliged  either  to  form  a  Cavity  round  the  Ear 

nxiith  their  0<wn  Hands,  or  elfe  to  make  ufe  of  a  Horn,  and  apply  the 

tad  of  it  to  the  inner  Cavity  of  jtbe  Ear^  in  order  to  receive  th^ 

$  •  agitate^ 
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Another  wife  Provifion  of  the  Creator,  is  in  the 
Subftance  of  the  outward  Ear,  which  is  cartila- 
ginous, the  fitted  for  this  Place.  For  (as  an  in- 
genious Anatomift  {h)  obferves,)  "  If  it  had  been 
"  Bone,  it  would  have  been  trbublefome,  and  mijght 
**  by  many  Accidents,  have  been  broken  off:  If 
•'  Flelh,  it  would  have  been  fubjed  to  Contufion." 
But  indeed  a  worfe  Confequence  than  this  would 
have  enfued  fuch  a  Softnefs  as  that  of  Flefli,  and 
that  is,  it  would  neither  have  remained  expanded, 
neither  would  it  fo  kindly  receive  and  circulate  the 
Sounds,  but  abforb,  retard,  or  blunt  iheir  Progrefs 
into  the  inward  Organ.  But  being  hard,  and  cu- 
riouQy  fmooth  and  tortuous.  Sounds  find  an  eafy 
Paflage,  with  a  regular  Volutation  and  Refradion ; 
As  in  a  well-built  Arch,  Grotto,  or  mufical  In-» 
ftrument,  which  magnify  and  meliorate  Sounds ; 
and  fome  of  which  convey  even  a  Whifper  to  a 
large  Diftance  (i)  :  But  from  the  outward,  let  us 
carry  our  Survey, 

2.  To 


agitated  Air,  It  is  likt'wife  ohferued^  that  tbofe  <whofe  Ears  jut 
outy  hiar  better  than  flat-eared  Per/ons.  Monlicur  Dionis*^  Anat. 
Demonft.  8. 

(b)  Gib/on  \\nA. 

(i)  Ic  would  naufeate  the  Reader  to  reckon  up  the  Places 
famed  for  the  Conveyance  of  Whifpers,  fuch  as  the  Prifon  of 
Dionyfius  at  Syracu/cy  which  is  faid  to  increafe  a  Whifper  to  a 
Noife;  the  clapping  one's  Hands  to  the  Sound  of  a  Cannon, 
£fff.  Nor  the  A^jutduHs  of  Claudius^  which  carry  a  Voice  fix- 
teen  Miles ;  and  many  others,  both  ancient  and  modern.  If 
the  Reader  hath  a  mind  to  be  entertained  in  this  Way,  he  may 
find  enough  in  Kircber^s  Pbonurgia,  But  it  may  not  be  irkfome 
to  mention  one  or  two  of  our  own  in  England,  Among  which, 
one  of  the  moll  famed  is  the  Wbi/pering  Place  in  Gloucefter  Ca» 
tbedralt  which  is  no  otker  than  a  Gallery  above  the  Eail:  £nd 
of  the  Choir,  leading  from  one  Side  thereof  to  the  other.  It 
coDiideth  (if  I  miftake  not)  of  five  Ang4e&,  and  fix  Sides, 
the  middlemofl  of  which  is  a  naked,  uncovered  Window, 
Rooking  into  a  Chap^  behind  it.  I  g-uefs  the  two  Whifperers 
fiaod  .^t-about  twenty-five  Yards  Diftance  from  one  another. 

I  ^  Boi 
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a.  To  this  inward  Part  of  this  admirable  Organ. 
And  here  we  find  the  mpft  curious  and  artful  rro- 
vifion  for  every  Emergency  and  Qccafion,  The 
Auditory  Pajfage^  in  the  firft  Place,  curloufly  tun-r 
nelled,  and  artfully  turned,  to  give  Sounds  an  cafy 
J^aflage,  as  well  as  a  genUe  Circulation  and  •Re- 
fraction; but  withal,  foas  to  prevent  their  too 
furious  ruftiing  in,  and  aflaulting  the  more  tender 
farts  within.    * 

'  And  for^fmuchas  it  is  neceffary  that  this  Paflage 
fhould  be  always  open  to  be  upon  the  Watch  {k\  -^ 
therefore,  to  prevent  the  Invafion  of  noxious  In^ 
fefts,  or  other  Animals,  (who  are  apt  to  make 
their  Retreat  in  every  litde  Hole,)  Nature  hath 
fecured   this  Paflage  fij,  with  a  bitter   naufcous 

But  the  Dome  of  St.  Pa^Ps,  London,  is  a  more  coniiderablo- 
Wi>ifpiring  Placi,  where  the  ticking  of  a  Watch  ^when  no  ' 
l^oife  is  in  (be  Streets)  may  be  heard  from  Side  to  Sid^  ;  yea, 
a  Whifper  may  be  fent  all  round  the  Dome,  And  not  only  ia 
tlie  Gallery  below,  but  above,  upon  the  Scaffold,  I  tried,  an4 
Ibund  that  a  Whifper  would  be  carried  over  one's  Head,  round 
the  Top  of  the  Arch,  notwithftanding  there  is  a  large  Opening 
in  the  Middle  of  it,  into  the  upper  Part  of  the  Dome. 

(It)  Auiitus  auUm  femper  pattt  :  ejus  enim^fenfu  etiam  dormien^ 
tfs  egemus  :  A  quo  cum  /onus  eji  accept  us  y  etiam  e  fomno  excitamur^ 
Fiexuo/Um  iter  habet,  ne  quid intr are  pojjit,  Js  fimpieXj  i^  direSi^m^ 
pateret :  pro'vijum  etiam,  ut  fiqua  minima  bejiiola  conaretur  ir^ 
rumpere,  infordibus  aurium,  tanquam  in  'vtfco,  inbare/ceret,  Cic. 
dcNat.  Deor.  lib.  ii.  cap.  57. 

It  deferves  a  particular  Remark  here,  that  in  Infants  in  the 
Womb,  and  newly  born,  the  Meatus  duditorius  is  (hut  up  very 
cjofely,  partly  by  the  Conftridlion  of  the  Paflage,  and  partly 
by  a  glutinous  Subdance,  whereby  the  Tympanum  is  guarded 
dgainft  the  Water  in  the  Secundine,  and  againil  the  Injuries  of 
the  Air  as  foon  as  the  Infant  is  born. 

(ij  It  is  remarkable,  that  in  moft,  if  not  all  Animals,  who(e 
^ars  are  tunnelled,  or  where  iht  Meatus  Audi  tortus  is  long 
enough  to  afford  Harbour  to  Ear-njoigs,  or  other'Infe&s  ;  that, 
Xi^y^  in  the  F.ara4>f  iuch,  Ear-vjax  is  coniiantly  to  be  found. 
But  in  Birds,  whofe  Ears  are  covered  with  Feathers,  and  where 
^Tympanum  lies  but  a  little  Way  within  the  Skull,  no  Ear-^ 
npax  is  found,  becaufq  none  is  nece&ry  to  the  Ear  ^  well 
guarded,  aud  (o  li(tl^  tunnelled* 
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Excrement  {m)y  afforded  from  the  Glands  (n)  ap- 
pointed for  that  Purpoie.  • 

From  hence  let  us  approach  the  moft  inward 
parts,  in  which  we  fhall  fee  Strokes  of  the  moft 
cxquifitc  Art.  To  pafs  over  the  innate  Air^  that 
moft  Authors  talk  of  {o)y  (becaufc  there  is  nofuch) 

thp 


(m)  The  Ear-ivax  yirsis  thought,  by  the  old  Anatoroi&»  to 
bo  an  Excrement  of  the  Brain :  Humor  hilio/uj  a  certhro  expug^ 
flatus y  the  BartboUnes  fay  of  it,  lib,  iii.  cap,  9.  But,  as  ScheU 
bammer  well  obferves.  Nil  abfurdius^  quam^ cerebri  excremenlum 
bn  fi4litHiH'  Nam  ISf  ratio  nulla  fuadtj  ut  in  utshro  fieri  §x* 
trementum  tale  credamus  :  •*-*-  nequt  *via  patent  per  quas  ai  eo/e^ 
thefum  in  meatum  auditorium  poffit  inde  penetrare.  As  to  its 
Tafte,  Cdjferius  give«  Inftances  of  iti  beiug  fweet  in  fome 
Creatures.  But  Schelbammer  fays.  Ego  'verb  femper^  cum  ama^ 
riiie  aliquid  duUedinis  in  illo  deprebendi.  Vide  Schel.  de  Audit. 
f.  i.  cap,  2.  fe^f  10.  But  I  could  never  diftinguifh  any  Sweet- 
nefs  in  it ;  but  think  it  ii^fipid,  mixed  with  a  Bitternefs. 

(fOi  Cerumina  afp^ra  Jr^^riolis  exudantia.     Willis  de  Anim. 

Brut.  par.  i.  cap.  14.     In  tbe  Skin —^  are  little  Glands,  nvbich 

furnijb  a  yellow  and  bitter  Humour »     Moniieur  Dionis's  Dem* 

1 8.     An  handfome  Cut  of  thofe  Glandnla  Cerununofa  is  in  Dr. 

J}rake^  from  Valfatva, 

Pliny  attributes  a  great  Virtue  to  the  Ear-wax  :  Morfus  bo* 
minis  inter  /tjj^rrimos  numeratur  :  midentur  fordes  ex  auribus  :  ac 
ne  quis  miretur^  etiam  Scorpionum  i^ibui  Serpentiumque  Jiatim  im-^ 
fofita.  Plin.  Nat,  Hiit.  lib.  xxviii.  cap.  4.  And  that  it  hath 
an  healing  Quality,  and  may  be  accounted  a  good  Balfani,  I 
jpayfelf  have  experienced. 

(0)  That  there  is  fuch  a  Thing  as  the  innate  ///>,  (talked 
of  much  by  mod  Authors  on  this  S.ubje^)  Schelbammer  ver/ 
joftly,  I  think,  denies  ;  by  Reason  there  is  a  PafTage  into  the 
inner  Ear  from  the  T^^oat,  through  which  the  innate  Air  may 
pafs  out,  and  the  outward  Air  enter  in.  Vide  Par.  Alt,  p,  ii. 
cap.  I.  fedt.  10.  When  by  (lopping  Q\3i  Breath,  and  drain- 
ing, we  force  tbe  external  Air  into  the  Ear,  it  may  be  heard 
ruibing  in  ;  and  if  mvich  be  forced  in,  it  may  be  felt  alfo  to  beat 
againft  the  Tympanusft,  When  the  Paifage  to  the  Threat  is  by 
any  Means  ftopped,  as  by  a  Cold  in  the  Head,  l^c.  the  Hear^ 
ing  thereby  becomes  dull  and  blunt;  by  Reafon  the  Commu-. 
nication  between  the  outward  and  inward  Air  is  obftruded ; 
But  when  by  drong  Swallowing,  or  fu.ch  like  Motion  of  thei 
T'h^Qat,  the  PaiTage  is  opened,  we  perceive  it  by  a  fuddeo 

Smack 
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the  Paflage  to  the  Palate  (p)^  and  their  Ufes,  with 
divers  other  curious  Things  that  might  be  named  ; 
let  us  ftop  a  little  at  the  Part  containing  the  refl;^ 
namely,  the  Bone  (q).  The  particular  Texture  and 
Hardnefs  of  which,  above  other  Bones  of  the  Body, 
is  very  remarkable :  whereby  it  ferves  not  only  as  a 
fubftantial  Guard  to  the  Senfory,  but  alfo  to  oppofe 
the  Impulfcs  of  the  setherial  Matter,  that  there  may- 
be no  Lofs  nor  Confufion  in  the  Sound  \  but  that  it 
may  beconvey'd  regularly,  and  intirely  to  the  audi^ 
tory  Nerves. 


Smack  or  Crack,  and  we, immediately  hear  very  clearly  ;  the 
Load  of  feculent  Air  being  at  that  Time  difcharged  from  the 
inner  Ear. 

It  is  a  wife  Provifion,  that  the  Paflage  for  the  Air  into  the 
Ear,  is  from  the  Throat ;  Ut  nonfiatim  qui'vis  aer  exiernus  ir^ 
rumpere  queat  (as  Scbelbammer  faith.  Par,  ult.  cap.  4.  fe^*  8.) 
fed  nonnihil  immutatu$y  ac  temperatusy  calore  ex  medio  'ventre  ex* 
fpirante ;  imo  foieiaffis  Mn  facile  alius ^  niji  ex  pulmonibus* 

(p)  Valfahva  hath  given  us  a  more  accurate  Defcription  of, 
the  Tuba  Euftacbianay  or  Paffage  to  the  "Palate,  than  any  other 
Author ;  to  whom  1  therefore  refer,  De  Aur,  Human,  cap.  ii. 
fea.  16,  ^^. 

The  chief  Ufe  hereof,  he  thinks,  is  to  give  way  to  the  in- 
ner Air,'  upon  every  Motion  of  the  Membrana  Tympetniy  the 
Malleus^  Incus,  and  Stapes.  This  Paflage  if  it  be  (hut  up, 
Deafnefs  enfues :  Of  which  he  gives  two  In  (lances :  One  a 
Gentleman,  who  loft  his  Hearing  by  a  Polypus  in  the  Nofe 
reaching  to  thet/i'«/a;  the  other  a  Yeoman,  labouring  with 
an  Ulcer  above  the  left  Side  of  the  Uvula ;  w!iich  when  he 
Hopped  with  a  Tent  dipped  in  Medicine,  he  loft  his  Hearing 
in  the  left  Ear,  and  recovered  it,  as  foon  as  the  Tent  was  out. 
Ibid.  cap.  V.  fedl.  10. 

(qj  Os  [petrofum]  ex  quo  ivttriores  [Labyrinthi]  cavitatum 
parietes  conjftati  funt^  alburn^  durijptnum,  necnon  maxime  compact 
turn.  Id  autem  a  Naturd  i/a  comparatum  effe  ^videtur,  ut  materia 
atherea  Sonorum  \obje^orum  imprejjtonibus  onufia,  dum  pradiihis 
tmpingitur  Pariet'tbus,  nibil  aut  Jaltem  fere  nibil  mptus  fui  amit* 
tat,  atque  adib  ilium  qualem  ab  ObjeSis  fonoris  accepit,  talem 
€ommunicet  fptriiui  animali  content 0  intra  expanfiones  rami  rnolliori^ 
Nervorum  auris.  Dr.  Raym.  Vitujfens  of  Montpellier^  in  Phil. 
Tranf.  N«.  25^.        •     . 

The 
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The  next  Part  I  Ihall  take  Notice  of  may  be 
that  fine  Membrane,  called  the  Tympanum^  or  Mem- 
hrana  Tympani  (r)^  with  its  inner  Membrane  (s)  ; 
together  with  the  four  little  appendent  Bones  (t)^ 

and 


{rj  The  Tympanum  of  the  Ear,  or,  as  Valfal-va  and  the  Mo- 
derns, the  Membtana  Tympani^  was  taken  Notice  Of  as  early  as 
Hippocrates^  Time.  In  Birds,  it  is  ftrained  towards  the  outward 
Parts ;  in  other  Animals,  towards  the  Brain,  w  inner  Parts. 
Moniieur  Dionis  faith,  //  is  not  equally  faftened  to  the  *whoU 
Circumference  of  the  bony  Circle^  in  'which  it  is  incbafed  ;  for  est 
the  upper  Side  it  hath  a  free  difengaged  Party  by  «which  fame  can 
give  <vent  to  the  Smoak  in  their  Mouth,  Demon  ftr.  8.  That  thers 
is  fome  FaiTage,  I  doubt  not ;  but  I  queftion  whether  Moniieur 
Dionis  ever  faw  the  difengaged  Part  he  mentions.  I  have  my- 
felf  carefully  fearched  divers  Subjeds,  and  do  not  remember  to 
have  feen  any  fuch  Paflage  :  and  J  perceive  it  efcaped  the  dili- 
gent Schelhammer*s  Eye.  Falfaha  alfo,  by  injedling  in  through. 
the  Tuba  Eujlacbianay  could  not  force  any  Liquor  into  theilf^a- 
tus  Auditorius  ;  but  yet  he  imagines  he  found  the  PafTage  out 
in  another  Place  of  the  Drum,  in  fome  morbid,  and  one  found 
Head.  Valfalv^  de  Aur.  Hum,  cap.  ii.  fed.  8.  Mr.  Cowuper 
alfo  aiHrms,  there  is  a  Paffage  by  the  upper  Part  of  the  Mem- 
brane.    An  at.  Apn  Fig.  8. 

(s)  Dr.  Vieitjfensy  before  named,  difcovercd  a  Membrane, 
tenuijfimtg  raraque  admodum  textures  intra  cavitatem  Tympani ; 
as  he  defcribes  ii.  Whofe  Ufe,  he  faith,  is,  i.  Occludens  Lar 
byrinthi  januam  impedit  ne  naturalis  purtjjimus  ac  fubtilijjimut 
Aer  intra  ca<vitates  —  communicationem  —  habeai  cum  aere  crajfom 
2,  Labyrinthi  bafin  calefacity  &c.  ubi  fupra.  Probably  this 
double  Membrane  may  be  fuch,  or  after  the  fame  Manner  as  it- 
is  in  the  Tympanum  of  Birds  :  Of  which  fee  my  Obfcrvation^s  in 
Book  II.   Chap.  ii.  Note  (d), 

(t)  The  four  little  Bones  being  treated  of  by  all  that  have 
concerned  themfelves  about  this  Senfe  of  Hearing,  fince  their 
Difcovery,  I  (hall  take  Notice  of  only  two  Things  concerning 
them.  I.  The  Difcovery  of  them  is  owing  wholly  to'  the  Di- 
ligence and  Sagacity  of  the  latter  Ages ;  of  which  Schelbam" 
mer  gives  this  Account  from  Fallopius :  H^ee  OJJicula  antiquis 
Anatomicis  —  ignota  fuere  ;  primufque  qui  in  lucem  produxit 
(Malleum  &  Incum]  fuit  Jac,  Carfenfis ;  primus  quoque  procul 
emni  dubio  Anatomica  artis^  quam  Vefalius  pofiea  perfecity  refau* 
rator.  Tertium  [Stapedem]  imjenit  ac  promulga^it  primus.  Joh* 
Phil,  ab  IngraJJiay  SiculuSy  Philo/ophus,  ac  Medicus  do&ijjimusm 
^artum^  Tbomd  Bartholin*  teftey  viro  knge  cehberrimdy  Franm. 
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and  the  three  inner  Mufcles  to  move  them,  and 
adjuft  the  whole  Compages  to  the  feveral  Purpofe^ 
pf  Hearing,  to  hear  all  Manner  of  Sounds,  loud  or 
languid,  harfh  or  grateful  (u). 

From 


Sylvh  dthetur  Schel.  uhi  fupra,  cap.  iii.  fedl.  9.'  2.  Their 
difference  in  Animals :  In  Man,  aivi  ^adrupeds^  they  are 
four,  curiouily  inarticulated  with  one  another  ;  with  an  ejtcer- 
nal  and  internal  Mufcle  to  draw,  or  work  them,  in  extending 
or  relaxing  the  Drum ;  but  in  F*w/i  the  Cafe  is  very  differ- 
ent :  His  unum  Offlcklum  folum  largita  eft  Natura^  quod  mobilise 
qiug  in  Tympanum  'videtur  ttrminari.  Id.  ibid.  fedl.  8.  CbI- 
himellam  forte  appellofueris ;  terts  enim  eft  Sf  futtilijffmumy  hafi 
inmteni  taiiori^  rotunda*-  Huic  annexa  eft  cartilage  n/alde.  In 
the  Ears  of  all  the  Fo<wl  that  I  could  examine^  I  nemer  found  any 
more  than  one  Bone  and  a  Cartilage^  making  a  Joint  wth  ity  that 
njoas  eaftly  moveable.  The  Cartilage  bad  generally  an  Epiphyfe^  or 
i9Si0i  one  on  each  Side,  "^  The  Hone  «was  'very  hard  and  fmalU 
having  at  the  End  of  it  a  broad  Plate^  of  the  fame  Subftance^  very 
fhin^  upon  ivhich  it  refted,  as  on  its  Bafts,  Dr.  AL  Moulen,  in 
Phil.  Tranf.  N«  100. 

Thefe  are  the  moft  material  Things  I  findobferved  by  others, 
concerning  the  Ears  of  Fowls,  Und  ibme  of  them  hardly,  I  be- 
lieve, obferved  before.  To  which  1  ihall  fabjoin  fome  other 
Things  I  have  myfelf  difcovered,  that  I  prefume  efcaped  the 
Eyes  cf  thofe  mofl  curious  and  inqutfitive  Anatomifts.  Of 
which  the  laft  cited  BooA  VII.  Chap.  ii.  Note  fdj. 

(u)  Videtur  quod  Tympanum  Auditionis  inftrumentum  pralimi^ 
More,  i^  quafi  praparatorium  futrit,  quod  Soni  imprefjionem^  fe^ 
we  f pedes  fenftbiles  primo  fufcfpiensy  eas  in  debitd  proportioned  dsf 
apt  a  conformttate^  versus  Senforium^  quod  adhue  interius  fttum  eft^ 
airigat :  fimili  officio  fungitur  refpeSu  Auditus^  ac  tunica  Oculi 
FuptUam  conftituentesy  refpe^u  Visus  ;  utraque  Membrana  Specief 
Jen^biUs  refringunt  (ff  quafi  emolliunt^  eafque  Stnforio  non  nifi  pro- 
fortionatas  tradunt,  cui  nudo  ft  advenianty  teneriorem  ejus  crafin 
facile  ladanty  aut  obruant,  Reverd  Tympanum  non  audita  fed  me* 
/iori  tutiorique  Audithni  confert,.  Si  hac  pars  diftruatitr,  Senfta 
adhue  aliquandiuy  redi  licet , mode^  peragi  poftit ;  quippe  expert^ 
mentv  olim  in  Cane  faBoy  i£c,  -;—  Janitoris  officio  ut  iympanum 
re8e  defungi  pofjtty  expanfum  ejus  pro  data  occafione  ftringiy  aut 
relaxari  debet ^  veluti  nimirum  Oculi  Pupilla  —  ^apropter  huic 
Auris  TympanOy  nonfecus  ac  bellicoy  machina  five  tania  quadam 
ofponuntury  qua  fuperficiem  ejus  modi)  tenfioremy  modb  laxiorem 
r^eddant  :  hoc  enim  efficiunt  tria  Officula^  cum  Mifcuhy  l^c. 
Willis  de  Aaim.  Brut.  cap.  14. 
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From  this  Region  of  t\kt  l^ympanumy  I  mighc 

pafs 


For  this  Opinion  of  Dr.  IFilUst  Dr.  Schelbammer  is  very  fe- 
vere  upon  him»  deriding  the  Refractions  hefpeaksof;  and 
therefore  feriouily  proves  that  they  are  the  Humours,  not  Tu- 
nicks  of  the  Eye,  that  refrad  the  Rays  of  Light ;  and  then 
jecringly  demandeth,  whether  the  ibnorous  Rays  are  refract- 
ed by  paffing  through  a  different  Medium  ?  Whether  the  Con- 
vexity or  Coiicavity  of  the  Drum  fcolleds  thofe  Rays  into*  a  fo- 
cal Point,  or  fcatters  them,  £ffr.     And  then  faith,  Ob  has  ra^ 
tiones  a  clarijf,   Firiy  ac  de  re  Medica  fraclare  meriti^  fententiA 
non  pojfumus  non  ejfe  alienor es  :  in  quo  uii  ingenium  admirorj  quo^ 
ties   medicamentorum  ^viresy  aut  morborum  eau/as  explicate  fie  ubi 
forum  fuum   egrejfus^  Pbih/opbum   agit^   ac   vel  Partium  ufum^. 
vel  Cbymicarum  rerum  naturam  fcrutetur^  ejus  baud  femel  ncn 
modo  judicium    defidero^    *verum   etltquando  etiam  fidem.     This 
is  fo  fevere  and  uRJull  a  Cenfure  of  our  trqly  famous  Coun- 
tryman, (a  Man  of  known  Probity)  that  might  deferve  a  bet- 
ter Anfwer  :  But  I  have  only  Time  to  fay,  that  although  Dr. 
Sebelbammtr  hath  out-done   all   that  wrote  before    him,    in 
his  Book  de  Auditu^  and   fhewed  himfelf  a  Man  of  Learning 
and  laduftry  .-  yet,  as  our  Countryman  wrote   more  than  be, 
(though  perhaps  not  free  from  Errors  too)  fo  he  halth  manifeft- 
ed  himfelf  to  have  been  as  curipus  and  fagacious  an  Anatomift, 
as  great  a  Philofopher,  and  as  learned  and  (kilful  a  Phyfician, 
a»  any  of  his  Ccnfurers  ;  and  his  Reputation  for  Veracity  and 
Integrity,  was  no  Icfs  than  any  of  theirs  tbo.     But  after  all 
this  terrible  Clamour,   Dr.  Scbelbammer  prejudicately  ixiiftak- 
eth  Dr.  JVilUsh  Meaning,  to  fay  no  worfe.     For  by  utr^equt 
Membrame  refringunty  Dr.  Willis  plain  enough,  I  think,  means 
no  more  than  a  Reftriftion  of ,  the  Ingraft  of  too  many  Rays; 
as  his  following  explicatory  Words   manifeft,  'viz.  refringunU 
li  quafi  emolliunty  eafque  Senforio  non  nifi  protortionatas  tradunf. 
But  indeed  Dr.  .Schelbammer  hath  fliewn  himfelf  a  too  rigid 
Cenfor,  by  making  Dr.   Willis  fay,  the  Ear  Drum  hath  fuch 
like  Braces  as  the  War  Drum^  viz,  ^od  porro  de  macbinis  feu 
tetniis  Tympani  bellici  adducity  dicitque  idem  in  Tympano  auditor 
rio  confpiciy  id prorfus  faljiffimum  ejl,     I  wonder  Dr.  Scbelbammer 
did  not   alfo  charge  Dr.  Willis  -with  making  it  a  Porter,  fince 
he  hath  in  the  fame  Paragraph,  Janitoris  officio,  &c.     But  Dr. 
Willis's  Meaning  is  plain   enough,  that  the  little  Bones  and 
Mnfcles  of  the  Ear  Drum  do  the  fame  Office'  in  flraining  and 
relaxing  it,  as  the  Braces  of  the  War  Drum  do  in  that.     And 
confidering  how  corious  and  folemn  an  Apparatus  there  is  of 
Bones,  Mufcles,  and  Joints,  all  adapted  to  a  ready  Motion,  I 
am  clearly  of  Dr.  Willis*^  Opirtion,  that  one  great  Ufe  of  the 
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Ear  Drum  Is  for  the  proportioning  Sounds ;  and  that  by  its  Ex- 
tenfion  and  Retraflion,  it  correfponds  to  all  Sounds,  loud  or 
languid,  as  the  Pupil  of  the  Eye  doth  to  fcveral  Degrees  of 
Jiight :  And  that  they  are  -no  other  than  fecondary  Ufes  af- 
figned  by  Dr.  Scbelhammery  as  the  principal  or-  folc  Ufes  of 
keeping  out  the  external  cold  Air,  Duft,  and  other  Annoy- 
ances ;  but  efpecially  that,  Ob  /alius  aeris  inUrni  potljjimum 
irrumpentis  vimt  hunc  moium  Tympani  ac*  Mallei  effe  conditum,  ut 
ceden  primim^  deindejibi  rejiitui  q^ueat  \  as  his  Words  are.  Par. 
ult.  cap^yiife^*  13. 

It  was  no  improbable  Thought  of  Rohauky  Nos  attentes  pra- 
her  By  nil  aliud  eft,  nifi  Tympanum,  ubi  ita  opus  eft  faSoy  con- 
Undere  aut  laxarey  l^  operant  dare  ut  illud  iu  ed  pofitione  inten- 
iumftety  in  qua  tremuium  aeris  externi  motum  commodijjime  excipere 
pojffit. '   Roh.  Phyf.  p.  i,  cap.  26.  fed.  48. 

Tl^e  Hearing  of  deaf  Perfons  more  eafily  by  Means  of  loud 
Noifes,  is  another  Argument  of  the  Ufc  of  the  Straining  or  ' 
Relaxation  of  the  tympanum  in  Hearing.  Thus  Dr.  Willis 
(ubl  fupra)  Accepi  oiim  a  *viro  fide  dignoy  fe  mulierem  no^vijfey 
qua  licet  fur  da  fuerity  quoufque  tamen  intra  concla've  Tympanum 
puJfaretury  verba  qu/entis  dare  audiebat  :  quare  Mar  it  us  ejus 
9'ympantftam  pro  fer^o  domeftico  conducebaty  ut  iilius  opey  colloquia 
interdum  cum  Uxore  fud  baberet.  Etiam  de  alio  Surdaftro  mibi 
uarratum  efty  qui  prope  Campanile  degensy  quoties  una  plures  Cam^ 
pana  rej'onarenty  <vocem  quam<vis  facile  audirey  13  non  alias y  po* 
tuit. 

Abfciffo  Mufculo  [ProceiTus  m^ajoris  Mallei]  in  recenii  aurey 
relaxatur  [Tympani  Membrana.]  Valfalv.  deAur.Hum,  cap.  ii. 
fea.  5. 

Upon  confidering  the  great  Difference  in  Authors  Opinions* 
about  the  Ufe  of  the  Parts,  and  Manner  how  Hearing  is  per- 
formed, as  alfo  what  a  curious  Proviilon  there  is  made  in  the 
Ear,  by  the  four  little  Bones,  the  Mufcles,  Membranes,  l^c.  I 
was  minded  (fince  I  penned  this  Note)  to  make  Enquiry  myfelf 
into  this  Part,  and  not  to  rely  upon  Authority.  And  after  a 
diligent  Search  of  various  Subjefts,  I  find  we  may  give  as  ra- 
tional and  eafy  an  Account  of  Hearing,  as  of  Seeing,  or 
any  other  Senfe;  as  I  have.fhewn  in  my  lad  cited  Note  (d)y 
Book  VII.  Cbap.  ii.  with  Relation  to  Birds.  And  as  to  Mea 
and  Beads,  the  Cafe  is  the  fame,  but  the  Apparatus  more 
complex  and  magnificent.  For  whereas  in  Birds,  the  auditory 
Nerve  is  aflFedled  by  the  Impreffions  made  on  the  Membrane^ 
by  only  the  Intermediacy  of  the  Collumella ;  in  Man,  it  is 
done  by  the  Intervention  of  the  four  little  Bones,  with  the 
Mufcles  acting  upon  them  ;  his  Hearing  being  to  be  adjuded 
to  all  Kinds  of  Sounds,  or  Impreilions  made  upon  the  Mem* 
hrana  Tympani,  Which  Impreilions  are  imparted  to  the  audi'* 
tory.  Nervey  in  this  M<ianer,  'v/is.  Fird  they  at^  upon  the  MenX'^ 
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pafe  to  that  of  the  laabyrinth  (w)^  and  therein 
furvey  the  curious  and  admirable  Strufture  of  the 
Vefiibulumy  the  Semicircular  Canals  (x)^  and  Coch- 
lea ;  particularly  the  artificial  Gyrations,  and 
other  Hngular  Curiofities  obfervable  in  the  two 
latter. 

.  But  I  (hall  not  expatiate  on  thefe  reclufe  Parts ; 
only  there  is  one  fpecial  Contrivance  of  the  Nerves 


hrane  and  Malleus ^  the  Malleus  upon  the  Incus ,  and  the  Incus 
upon  the  Os  Orbiculare  and  Stdpes ;  and  the  Stapes  upon  the 
auditory  Nerue :  For  the  Bafe  of  the  Stapes  (the  (ame  as  the 
Operculum  in  Birds)  not  only  covers  the  Feneftra  O^valis^  with- 
in which' the  auditory  Ner<ve  lieth,  but  hath  a  Part  of  the  audi^ 
iory  Nefve  fpread  upon  it  too.  It  is  manifeft  that  this  is  the 
true  Procefs  of  Hearing  ;  becaufe  if  the  Membrane  be  moved, 
you  may  fee  all  the  Bones  move  at  the  fame  Time,  and  work 
the  Bafe  of  the  Stapes  up  and  down  in  the  Fenefira  Ovalis^  as 
I  Ihewed  in  this  Chapter,  Note  (d),  concerning  the  Mole  ;  and 
as  it  may  be  feen  in  other  Ears,  carefully  opened^  if  the  Parts 
remain  injitu^ 

(m))  I  do  not  confine  the  Labyrinth  to  the  CanaUs  Semieircwm 
lares,  or  any  other  Part,  as  the  elder  Anatomifts  feem  to  have 
done,  who,  by  their  erroneous  and  blind  Defcriptions,  feem 
not  well  to  have  underftood  thefe  Parts ;  but  with  thofe  much 
more  carious  and  accurate  Anatomifts  Monfieur  de  Vimayy  and' 
Dr.  Falfalva^  under  the  Labyrinth  I  comprehend  the  Canales. 
>Semicircularesy  and  the  Cochlea,  together  with  the  intermediate 
Cavity,  called  by  them  the  Vefttbulum. 

(x)  In  the  femicircular  Canals  two  Things  defer ve  to  be 
noted.  I .  That  ^he  three  Canals  arc  of  three  different  Sizes, 
Major,  Minor,  and  Minimus.  2.  Although  in  different  Sub- 
jedls,  they  arc  frequently  different,  yet  in  the  fame  Subjed, 
they  are  conftantly  the  fame.  The  Reaibnof  all  which,  toge- 
ther with  the  Ufes,  Valfalva  ingeniouily  thinks  is,  that  as  a 
Part  of  the  tender  auditory  N^r've  is  lodged  in  thefe  Canals,  fa 
they  are  of  three  Sizes,  the  better  to  fuit  all  the  Variety  or 
Tones ;  fome  of  the  Canals  fuiting  fome,  and  others,  other 
Tones.  And  although  there  be  fome  Difference  as  to  the 
Length  and  Size  of  thefe  Canals,  in  diHerent  Perfons ;  yet,  left 
there  ihould  be  any  Difcord  in  the  auditory  Organs  of  one  and 
the  fame  Man,  thofe  Canals  are  always  in  exafi  Conformity  to 
one  another  in  one  and  the  fame  Man.  Vide.  Fal/dl.  ubi  fupra, 
cap.  ill.  fe^«  7.  and  cap.  vi,  ftdl.  4,  9.  .  ^ 
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niiniftrirtg  to  this  Senfc  of  Hearing,  which  muft 
not  be  pafTed  by ;  and  that  is,  the  branches  of  end 
of  the  auditory  Nerves  (y)  fpread  partly  to  the  MuC* 
cks  of  the  Ear,  partly  to  the  Eye,  partly  to  the 
Tongue  and  Inftrumenfs  of  Speech,  and  inofculated 
with  the  Ntryes  to  go  to  the  Heart  and  Brcaft,  By 
which  Means  there  is  an  admirable  and  ufeful  Con-* 
fcnt  between  thefe  Parts  of  the  Body  ;  it  being  na- 
tural for  moft  Apimals,  upon  the  hearing  any  un- 
couth Sound,  to  ereft  their  Ears,  and  prepare  them 
to  catch  every  Sound ;  to  open  their  Eyes  (ihofccon^ 
ftant  faithiul  Centinels)  to  ftand  upon  their  Watch  3 
and  to  be  re^dy  with  the  MotJth  to  call  out,  or  ut-, 
ter  what  the  prefent  Occafion  fhall  didate.  And' 
accordingly  it  is  very  ufeful  for  moft  Animals,  when 
fur^riz*d  and  tcrrify*d  with  any  Noife,  prefemly  to 
fliriek  and  cry  ow. 

But  there  is  befides  this,  in  Man,  another  great 
Ufe  of  this  nervous  Commerce  between  the  Ear  and 
Mouth ;  and  that  is,  (as  one  of  the  beft  Authors^ 
on  this  Subjeft  expreffcth  it)  Cz)y  "  That  the  Voice 
**  may  corrcfpond  with  the  Hearing,  and  be  a  kind 
«*  of  Echo  thereof,  that  whit  is  beard  with  one  of 
**  the  twoNerves,  may  be  readily  exprcffed  with  the 
«*  Voice,  by  the  Help  of  the  oiher.**  ^ 


(y)  Hit  f^fitrhr  Ner<vus  e^ctra  cranium  delafusy  in  ires  ramos 
di*viditur^  qui  emnis  motibus  fatbeticis  —  infirwunt.  Primut 
Mu/culis  Juris  impeiiditur.  Proculduhio  bujus  aSiene  egicitur^ 
ttt  animalia  qa^^^isi  a  fubito  foni  impulju^  aures  qudfi  finum- 

mimis  citl  trcmjeunftm  captaturas  irigant.     Ramus  ab& 

werfus  utrumque  ocuti  angulum  furtuUs  emitiit  :  qui  ntufculis  faU 
ftbrarum  attolUntibu^  in/eruntur ;  quorum  eerie  munms  eft  ad  fu'- 
bitum  font  apfuljum  oculos  confefiim  aferire^  eofque  <velut  ad  Ex" 
eubias  'Vocare  —7  Tertius  —  ramus  *ver/us  Lingua  radicem  defctn- 
dens,  mu/culif  ejus  £?  effis  fiyoideos  diftribuitur^  adeoque  orga^ 
na  qu^edam  vocis  edenda  aauat^   i^c.     Willis's  Cereb.  Aiiat. 

(zj  Ht^ufiaodi  Ntfoorum  emformath  in  Homine  mfum  atittm  fn* 
Jrniorem  profffai,  nemfi  at  F^x,  &c»     Willis  ibid# 
-^^  '/  ThU| 


Chap.  III.  0/  Sound*.  i  ig 

Thus  iquch  (hall  fuHice  to  have  fpoken  concern^* 
ing  the  Organ<     Let  us,  * 

IL  Take  Notice  of  the  0^V5  of  this  admirable 
Senfe,  namely,  Spund;  and  fo  conclude  this  Chap- 
ter. I  (hall  not. here  enquire  .into  the  Nature  and 
Properties  of  Sounds  which  is  in  a  great  meafure 
intricate,  and  hath  puzzelled  the  beft  Naturalifts  : 
Neither  will  I  (hew  how  this  admirable  EflPeJf  of 
the  divine  Contrivance,  may  be  i<tiproved  to  divers 
Ufcs  (aa)  and  Purpofes  in  human  Life ;  but  -my 

Bufinefs 


faaj  Among  the  Ufcs  to  which  the!Wit  of  Man  hath  em- 
ployed Sounds,  we  may  reckon  the  InHruments  ufeful  in  con- 
vocating  AiTemblies,  managing  Armies,  and  many  other  Oc« 
cafions,  wherein  Bells,  Trumpets,  Drums,  Horns,  and  other 
founding  Inftruments  are  ufed  }  the  Particularities  of  which  it 
would  be  tedious  to  recount :  As  that  the  biggeft  Beil  in  Ew 
topi  is  reckoned  to  be  at  Erfurt  in  Girman^f  which  they  fay 
may  be  heard  twenty- four  Miles,  with  much  more  to  the  fame 
Purpofe.  I  fhall  therefore  only  for  a  Samjple  take  Notice  of 
the  SpiMngiTrumfet ;  the  Invention  of  which  is  commonly 
aibibed  to  our  eminent  Sir  Samuel  Moriafui ;  but  was  more  pro- 
bably Jth.  Kircier^s ;  at  leaft  he  had  contrived  fuch.an  Inftru* 
ment  before  Sir  Samuel  hit  upon  his.  JCircher,  in  his  Pbomirg. 
faith,  the  Tromba  publiihed  lafl  Year  in  England^  he  had  in- 
vented twenty-four  Years  before,  and  publiihed  in  his  Mifur' 
pa  ;  that  Jac.  Alhanus  Gbibbejius^  and  Fr^  Efchinarius^  afcribe 
It  to  him  %  and  that  G.  Scbottus  te(li£eth  he  had  fuch  an  In- 
ilrument  in'  his  Chamber  in  the  Ruman  College^  with  which  he 
could  call  to,  and  receive  Anfwers  from  the  Porter.  And  con- 
fiderinp^  how  famed  Alexander  the  Creates  Tube  was,  which  is 
faid  might  be  heard  loo  Stadia,  it  is  fomewhat  ilrange  that  no 
body  fboner  bit  upon  the  Invention,  Of  this  Stentoropbonick 
Horn  oijilexander.  there  is  a  Figure  preferved  in  the  Vatican^ 
which,  for  Curioiity  fake,  I  have,  from  Kircber^  reprefented 
in  Fig.  3.  He  faith  its  Diameter  was  five  Cubits,  and  that  it 
was  Hifpended  on  a  Supporter. 

For  the  Make  of  the  Speaking-Trumpet,  and  the  Reafon  why 
^  magnifies  Sounds,  I  ihall  refer  to  Kircber,  efpecially  to  Sir 
Samuel  Morland^s  Tuba  Stentoropbonica,  publiihed  in  1672. 

Kircber  faith,  he  took  one  of  thefe  Trumpets  of  fifteen 
Palms  Length,  along  with  him  to  the  MonsEuftacbianus,  where 
he  convocated  2200  rerfons  to  Prayers,  by  Means  of  the  un« 
ufual  Sound,  at  two>  three,  four,  and  five  Italian  Miles  Di- 
jftaoce. 
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Bufinefs  wtlt  be  te  ftew-  tba^  this  Things  o#  fo  ad- 
mirable Ufe  in  the  animal  W^ld,  ie  %ht  Work  oJF 
God.  And  this  wiH  appear,  let  the  Si>l]9e£fc  Mat* 
ter  of  Sounds  be  what  kwiUt  either  the  Atmo- 
fphere  (bb}  in  grofr,  or  the^theriM  J?im  thereof; 
■'  •  ":  .or 


With  tbefe  aiiUwf^g-^Tfufnf^ij,  1  fl>aU  J^;l  ibme  Biib^it^* 
Cavet  fof  the  Rcad\er*s  DiVcrfion,  'OL  Mi^nuf  defcribcs  a  Cav#. 
m  Tthland^  nfear  Vihur^^  called  Smelkuy  iino  Whith,  if  a  Dog, 
f>r  other  living  Creature  be  caft,  it  fends  forth  fo  dreadful  a 
Sottud^  that  knocks  dQiaui  every  oae.  near  it.  For  whioh  Rea- 
fon  they  have. guarded  the  Cave  with  h^h  Walls,  to  prevent 
the  Mifchicfs  of  its  Noife.  Fide  Oi.  Ma^«.  Hifi.  lib.  xi.  cap. 
4.  Such  another  i*//^r  W«n^r  faith' i«  in  ^ijpanhla^  whien, 
with  a  fihall  Weight  caft  it)t6  it,  endangers  DeafneA  at  five 
Miles  Diftance.  And  in  Bwoitztrhmd^  Kirchtr  faith,-  in  the 
Cucumer  Moiottain.  ba  Pit  that  fends  out  both  a  dreadful  Noife 
and  a  great  Wind  therewith  ;  and  that  there  is  a  Well  in  his 
Country,  3000  Palms  deep,  whofe  Sound  is  equal  to  that  of  a 
great  Gun.     f^ide  Kircher,  Pbvnurg. 

01  Magnus,  fpeakingofthevaft  high  Mountiaiftsof  a  North*' 
era  Province,  cajled  Angermannia^  laith,  Uhi  hafts  eorum  /» 
frofufidij/tmo  gurgite' fiantest  c  a  fa  alt  quo ,  *vel  -tropoj^tt  Nautet  dtc^ 
^efferinty  tantum  horrorem  ex  altd  fiu£iuum  colkfiont  ferctpiunty  tit 
hifi  pracipiti  remigioy  aut  'valido  'venfo  e^aferinty  falo  favvri 
fere  exanlmes  flanty  multoque  durum  curricuhy  ob  capitis  tttrkatio^ 
»emy  prtftinte  mentis y  ^  famtatzs  compotes  mix  e'vadant.  Haherft 
hafes  illorum  montium  inftuSimtm  tngrejfa  f#  regrej/k  urtuofaf  ti^ 
masy  fi<ve  fcijfurasy  futis  fiupendo  natura  optficio  fahrkatetSy  in 
quihus  longd  <varagim  formidahilis  rile  Sonitus  q^uafi  fuhttrftknfum 
ionitru  generatur.     01.  Magn.  lib.  ii.  cap.  4.     See  alft)-  cap. 

12. 

(hh)  That  the  Air  is  the  Subjcft,  or  Medium  of  Sound,  i^ 
manifcft  from  the  Experiments  in  rarefied  and  condenftd  Air. 
In  an  unexhaulled  Receiver,  a  fmal!  Bell  may  be  heard  at  the 
Diftance  of  fome  Paces ;  but  when  exhauiled,  it  can  fcarce  be 
heard  at  the  neareft  Diitance  :  and  if  the  Air  be  cotnpreffed, 
the  Sound  will  be  louder,  proportion  ably  to  the  Compreilion 
ox  Quantity  of  Air  crouded  in,  as  I  have  often  tried  myifelf, 
and  may  be  fe^n  in  Mr.  Hanvkfhee*9  curious  Experiiiient9»  p. 
97.     Alfo  his  Experiments  in  PbiL  Tranf  N**  321. 

Neither  doth  this  fucceed  only  in  forced  Rarefa^ons  and 
Condenfations  of  the  Air,  but  ni  fuch  alfo  as  are  natural ;  as 
is  evident  from  David  Frcedlicbius  in  Farenius,  opon  the  hi^^heft 
Eminences  of  Carpathusy  near  Kefmartkty  in  Hungary.  The 
Stor/  of  Fradlicbiui  ia  this  ;  Bg9  menfe  Jumi  1615.  iim  tid^^ 
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or  foniferous  Pirticles  of  Bodies,  ^s  ibme  fancy,  or 
vhAtcyer  clfe  PhUofopbcrs   aiay   think  it.     Fqjt 


iifcens,  fuhltmiiatem  horum  montntm^  cum  duohus  ctmttthus  Schoia^ 
Mus^  experiri  uoUtUt  uhip  cum  in  prim4F  rupis  njcrtue^  magna  /«-) 
harip  me  fummum  terminum  ajjkcutum  ejjfe  putaretn^  'demum  Jefe  gb* 
tulit  alta  multo  ahior  cauiesy  uhi  per'vafia  eaque  fvaciUantia  /axa 
(quorum  unum^  Ji  loco  a  vsatore  dimo*veiur  —  aliquot  cenlena^^' 
rapit,  l£  quidem  tamo  cum  fragorty  ut  Hit  metuendum  fit  ne  totuf* 
MoHs  corruaff  e^mque  obrtiat)  enixfis  effem^  itei^m  alia  fubltf(tior 
proMitt  l^c,  donee  fummo  <vit€e  penculo  ad  fupremum  cacumen  pe^ 
netraverim.  Ex  decli'viorihus  montihus  cum  in  fuhjeSlas  'valles^  — 
nil  mfi  obfcwram  no&tmy  out  eetruleum  quidy  infiar  profundi  atris^- 
quod  *vulgQ  fud^m  ccelum  appdUttuKf  ohfir*vare  potui  rnibipt^  <v/* 
dtbafy  fi  4^  monte  caderejft^  twu  in  terramy  fed  re/i)  in  Jolummi. 
p-oUp/uruMM  Nimia  enim  decUvitatey  fpgcies  'uifibiles  extenuate 
^  habetata  fuerunt.  Cum  vera  altiorem  montem  fetenm,  quafi 
intra  nebulas  denfijfimai  barebam  -—  Et  cum  non  procuh  a  fummo 
Vtrtice  effem  de  fublimi  quiefcem  profpexi  l^  animadverti  its  in 
Lcist  ubi  mibi  antea  *videbar  intrfL  nebulas  bafiffe^  compaSas  at^ 
que  albas  fefe  movere  nubesy  fupra  quasy  per  aliquot  milliariat  i^ 
ultra  terminos  Sfipmfi  commodus  mibi  projpehus  patuit.  Alias  tamen 
ttiam  nubes  altiotys,  alias  itim  bumiliores,  necnon  quafdam  ^qu^* 
liter  a  terra  difiantes  nfidi,  Atque  bine  tria  intellexiy  i.  M^  taiiti 
prunfi'viffe  princifium  medite  Aeris  ngionis.  2.  Difianiiam  nubt" 
urn  a  terray  non  eje  aqualem*  -»  3.  Difiantiam  nubium  ""Hon  yz 
MilL  Ger^  ut  quidam^^fed  tantum  dimidiatum  MilL  Ger,  I^ 
fummum  mentis  verticem  cum  perveniffemt  adih  tranquillum  U  fuSm 
$ilem  aerem  ibi  offkndi^  ut  ne  pili  quidem  motum  fentirem,  cum  ta* 
men  in  deprefporiaus  ventum  'uehementem  expertus  fim  :  unde  colUgi 
fummum  tacumtn  iftiut  mantis  Carpatbici  ad  MilL  Germ,  a  radici' 
bus  fuis  imis  exfurgerej  Jff  ad  fuprtmam .  ufque  aeris  regipnem^  ad 
quam  Venti  non  afcendunt^  pertingere,  ExpUfi  in  ed  fummitatt  Sdoi^ 
fetum:  quod  nan  majorem  fonitum  primo  pr^pfe  tulit ^  quam  fi  It* 
gillum  vel  bacillum  confre^ffem ;  pofl  inier'vaflum  autem  temforif 
murmur  proiixufn.,  invabtity  infer iorefque  montis  partes^  convallef 
l^  fylva*  opple'vit,  Dtfcendendo  per  ni^ves  annofas  intra  convallesp 
cum  iterum  Sclopetum  exonerarem^  major  l^  burribilior  fragor^ 
qaam  ex  tormento  capacijjimo  inde  exoriebatur  :  bine  <verebar  ne  to- 
tus  mons  concuffus.mecum  corrueret  :  duranjftque  bic  fonus per  femi^' 
q%adrantem  bora  ufque  dum  abftrufijimas  cavernas  penetraffcty  af 
quof  ae'r  undique  mjiltiplicattss  refiliit,  —  In  bis  celfis  montibusp 
pUrumqtu  ningit  grandinat*ue  media  afiatey  quoties  nempe  in  fubjeSid 
^  tikind  plamtie  pluit^  uti  boc  ipfum  expsrtus  fum.  Ntves  di^-^ 
ft^erforum  annarum  ex  colore  y  cortice  duriore  dignofci  foffunt^ 
Varco.  GeoffT.  (Jen.*  lib.  i.  cap.  19.  prpp.  ult, 
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ivho  but  an  intelligent  Being,  what  lefs  than  an 
cimnipotent  and  infinitely  wife  God  could  contrive^ 
and  make  fuch  a  fine  Body,  fucH  a  Medium,  fo 
fufceptible  of  every  Impreffion,  that  the  Senfe  of 
Hearing  hath  Occafion  for,  to  empower  all  Animals 
to  exprefs  their  Senfe  and  Meaning  to  others ;  to 
make  known  their  Fears,  their  Wants,  their  Pains, 
and  Sorrows  in  melancholick  Tones;  their  Joysv 
and  Pleafures  in  more  harmonious  Notes  -,  to  fend 
their  Minds  at  great  Diftances  (cc)^  in  a  (hort 

Time 


The  Story  being  diverting,  and  containing  divers  Things 
remarkable,  I  have  chofen  to  note  the  whole  bf  it  (although 
fomewhat  long)  rather  than  iingle  out  the  Paffages  only  whick 
relate  to  the  diminifhing  the  Sound  of  his  Piftol,  by  the  Rarity 
bf  the  Air  at  that  great  Afcent  into  the  Atmofphere  ;  and  the 
magnifying  the  Sound  by  the  Polyphonifms  or  Repercuffions  of 
the  Rocks,  Caverns,  and  other  Phonochamptick  Objeds  be- 
low in  the  Mount.  '  " 

But  it  is  nor  the  Air  alone  that  is  capable  of  the  Impreffions 
of  Sound,  but  the  Water  alfo,  as  is  nranifeft  by  ftriking  aBeU 
under  Water,  the  Sound  of  which'  may  plain  enough  be  heard, 
but  It  is  much  duller,  and  not  fo  h>ud  ;  and  it  is  alfo  a  fourth 
deeper,  by  the  Ear  of  fome  gre^t  Judges  in  Mufical  Note5, 
Who  gave  me  their  Judgments  in  the  Matter.  But  Merfenm 
faith,  a  Sound  made  under  Water,  is  of  the  fame  Tone  or  Note^ 
if  heard  under  Water ;  as' are  alfo  Sounds  made  in  the  Air, 
when  heard  under  Water.  Vide  Merfen.  HydrauL 
,*  Having  mentioned  the  hearing  of  Sounds  under  Water,  there 
is  another  Curiofity  worth  mentioning,  that  alfo  farther  proves 
Water  to  be  fufceptible  of  the  Impreilions  of  Sound,  *t;/«.  Di* 
*veri  at  the  Bottom  of  the^  Sea,  can  hear  the  Noifes  made 
above,  only  confufedly.  But,  on  the  contrary,  thofe  above 
tannot  hear  the  Divers  below.  Of  which  an  Experiment  was 
made,  that  had  like  to  have  proved  -fatal  r  One  of  the  Divers 
blew  an  Horn  in  his  Diving  Bell,  at  the  B6ttom  of  the  Sea  ; 
the  Sound  whereof  (in  that  con^preiled  Air)  was  fo  very  loud 
.^and  irkfome,  that  it  dunned  the  Diver,  and  made  him  fo  giddy, 
that  he  had  like  to  have  dropped  out  of  his  Bell,  and  to  have 
.been  drowned.     Fide  StUr^ii  Colleg,  Cur,  Fol,  ii.  Tint  am,  t. 

(cc)  As  to  the  Diftance  to  which  Sound  may  be  fent,  having 
Tome  doubt,  whether  there  was  any  Difference  between  the 
'Northern  and  Southern  Parts,  by  Favour  of  my  learned  and  il- 
lullrious  Friend,  Sir  Henry  Newton,  her  late  Majefty's  Envoy 
at  Florence,  I  procured  fome  Experiments  to  be  made  for  me  in 
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Time^'^df}^  in  loud  Boations;  or  toexprefs  their 
Thoughts  near  at  hand  with  a  gentle  Voice,  or  in 
fecret  Whifpers  !  And  to  fay  no  more,  who  lefs 
than  the  fame  mofl  wife  and  indulgent  Creator, 
could  fortp  fuch  an  CEcpnomy,  as  that  of  Melody 
and  Mulick  is  ;  That  the  Medium  (hould  (as  I  faid) 
fa  readily  receive  every  Imprcflion  of  Sound,*  and 


halj.  His  raoft  Serene  Highnefs  the  Great  Dukt  was  pleafed  to 
order  great  Guns  to  be  fired  for  this  Purpofe  at  Florence,  and 
Perfons  were  appointed  on  purpofe  to  obferve  them  at  Leg&^fi, 
which  they  compute  is  no  lefs  than  55  Miles  in  a  (Irait  Line. 
But  notwithdanding  the  Country  between  being  fomewhat 
hilly  and  woody,  and  the  Wind  alfo  was  not  favouring,  only 
very  calm  and  ftill,  yet  the  Sound  was  plainly  enough  heard. 
And  they  tell  me^  that  the  Leghorn  Guns  are  often  heard  66 
Miles  off,  at  Porto  Ferraro  ;  that  when  the  French  bombarded 
Ge/ioat  they  heard  it  near  Leghorn,  90  Miles  diftant ;  and  in 
the  M^Jpna  JiffurreSihn,  the  Guns  were  heard  from  thence  as  far 
as  Augufta  and  Syracufe^  about  100  Italian  Miles.  Thefe  Di- 
fiances  being  fo  confiderable,  give  me  reafbn  to  fafpedt,  that 
Sounds  fly  as  far,  or  nearly  as  far,  in  the  Southern  as  in  the 
Northern  Parts  of  the  World,  notwithftanding  we  have  a 
few  Inllances  of  Sounds  reaching  farther  Didances.  As  Dr, 
HearnielU  us  of  Guns  fired  at  Stockholm^  in  1685,  that  were 
heard  180  Englijh  Miles.  And  in  theZ>»/c^  War,  1672,  the 
Guns  were  heard  above  200  Miles,  VUe  Phil.  Tranf.  N*'  1 15, 
Alfo  there  is  this  farther  Reafon  of  Sufpicion,  that  the  Mercury 
in  the  Barometer  rifeth  higher  without  than  within  theTropicks, 
and  the  more  Northerly,  ftlll  the  higher,  which  may  increafe 
the  Strength  of  Sounds,  by  Note  (hb). 

(dd)  As  to  the  Velocity  of  Sounds,  by  Reafon  the  mod 
celebrated  Authors  differ  about  it,  I  made  divers  nice  Experi- 
ments myfelf,  with  good  Inftruments;  by  which  I  found,  i. 
That  there  is  fome,  although  a  fmall  Difference,  in  the  Velo*- 
city  of  Sounds,  with  or  againft  the  Wind  i  Which  alfo  is,  2. 
Aagmented  or  diminifhed  by  the  Strength  or  Weaknefs  of  the 
Wind.  But  that  nothing  elfe  doth  accelerate  or  retard  it,  not 
theDifferencesof  Day  or  Night,  Heat  or  Cold,  Summer  or 
Winter,  Cloudy  or  Clear,  Barometer  high  or  low,  \Sc.  3. 
That  all  Kinds  of  Sounds  have  the  fame  Motion,  whether  they 
be  loud  or  languid,  of  Bells,  Guns,  great  or  fmall,  or  any 
other  fonorous  Body.  4.  That  they  fly  equal  Spaces  in  equsU 
Times.  Fifthly  and  lailly,  That  the  Mean  of  their  Flight  i« 
at  the  Rate. of  a  Mile  in  9  half  Seconds  and  a  quarter,  or  1 142 
Feel  in  one  Second  of  Time.    Vide  PhiL  Tranf.  ibid. 
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convey  the  itielodidus  Vibration  of  every  mufical 
String,  the  harmonious  Pulfcs  of  every  animal 
Voice,  and  of  every  mufical  Pipe;  and  the  Ear  be 
as  well  adapted,  and  ready  to  receive  all  thefe  Im- 

f>r^flions,  as  the  Medium  to  convey  them :  And  laft^ 
y,  that  by  Means  of  the  curious  Lodgment,  and 
Inofculation  of  the  Auditcry  Nerves  before-men- 
tioned, theOrgafms  of  the  Spirits  (hould  be  allayed^ 
and  Perturbations  of  the  Mind,  in  a  great  Mcafure, 
quieted   and  ftillcd  (ee) :  Or,  exprefs   it  in   the 

Words 


(ee)  Timothy  aMufician  ct)uld  excite  Alexander  the  Great  to 
Arms  with  the  Phrygian  Sqund,  and  allay  his  Fury  with  an- 
other Tope,  and  excite  him  to  Merriment.  So  Ericus  King  of 
Deomurk,  by  a  certain  Muiician,  could  be  driven  to  fuch  a 
JFttry,  as  to  kill  Tome  of  his  belt  ai\d  woft  truily  Servants.  More 
of  this  Power  of  Mufick  over  the  AfFedions,  may  be  feen  in 
:4ih.  Kircbev,  Phonurg.  jib.  ii.  fed.  I,  Alfo  in  If.  Foffius  d§ 
foematum  cantu  IS  Rythmi  virihus. 

Ahd  not  only  upon  the  AfFedlions,  bat  alio  on  the  Parts  of 
the  Body,  Muiick  is  able  to  exert  its  ForcQ*  as  appears  from 
the  Gafcoigne  Knight,  Cui  Phormingis  fono  audita  Vejica  flatim 
4id  Urtnam  rtddtndam  <velHcMiatur»  Such  another  we  have  in 
A^  1.  Ephfttt^  Nat.  Curio/.  Ohfero.  134..  kMoMorhoff.  deScypb, 
Hfitr*  fer^  cert,  human,  'vocis  fonum  fra&o  ;  where  there  is  not 
only  the  Account  o(  the  Dutchman  at  Jmfierdam,  one Nich,  P^er^ 
that  brake  Romer-Glafles  with  the  Sound  of  his  Voice;  but  alfp 
divers  other  fnilaQcesof  the  Powers  and  £fie£ts  of  Sound.  But 
to  the  Story  of  the  Gafcoigne  Knight,  Mr.  Poyle^  frcpj  Sca/iger^ 
adds  a  pleafant  Pad'age,  That  one  he  had  difobliged,  to  be 
^ven  ^ith  him,  caufed  at  a  Feail,  a  Bag-pipe  to  be  played, 
^hen  he  .was  hemmed  ia  with  the  Company  ;  which  made  the 
l^night  be-pifs  hjmfelf,  to  the  great  Diverfion  of  the  Compa- 
ny, as  well,  as  Confufion  of  himfelf.  Boyle's  Effay  of  the  fffeS^ 
ff  Lang'  Motion.  In  the  fame  Book  are  other  Matters  that 
may  be  noted  here.  One  whofe  Arm  was  cut  off,  was  exr 
ceedingly  tormented  with  the  Difcharge  of  the  great  Gnns^ac 
Sea,  although  he  was  at  a  great  Piltance  on  Land.     And  B, 

treat  Ship-Commander  obTerved  his  wounded  Men,  with  bro- 
en  Limbs,  fuffered  in  like  manner  at  the  Enemies  Difchaxgej. 
An  ingenious  Domeftic  of  his  own  would  have  hisGums  bleed 
ft  the  tearing  of  brown  Paper*  And  an  ingenious  Gentlemax^ 
of  Mr.  Boyle^i  Acquatniance  confefTed  to  him,  that  he  was  in- 
clined to  the  Knight  of  Gafoigneh.  Diftemp^,  upon  hearing  the 
Noif;  of  2(  Tap  running,    'i^'hf  ^ancing  to  certain  Tune$,  of 

Per<b«^ 
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Wbl^s  df  thelttft-tikodfanQ6t*s  Author  f/;,  ^Thrit 
*^  IVlutkk  fliaold  tK)t  only  »ffc6k  the  Fancy  with 
«  Delight,  but  alfo  give  Relief  to  the  Grief  and 


feiMs  bit  wifr  ikt  Tdrantu!^,  ht  v«9  afiiired  of  by  an  ing?- 
moo9  Acqnaiotance  at  Tarentum^  who  (aw  feveral,  among  the 
reft  -a  Phyiician,  a^e'fle^  with  that  DUlemper.  And  maqy 
other  Accounts  of  this  Kind,  feemingfly  credible,  are  related 
liti  Marhtfff^  KiPcUr^  atid  many  others  i  although  Dr.  Cwnefio 
qaeftions  the  Matters  of  Fa^t  reUdiig  to  the  Cure  of  the  Ta- 
rantula Bite,  in  Pbilcf.Trtu^.  N^  83.  Mr.  Boyle  alfo  faith,  a 
fdber  Musician  told  him,  he  coald  make  a  certain  Woman 
weep,  by  playing  one  Tune,  which  others  would  be  little  af- 
fected at.  And  he  faith,  that  he  himfelf  had  a  kind  of  fhi- 
vering  at  the  repeating  two  Verfes  in  Lucan.  And  I  add,  that 
I  v^ry  mt\\  knew  «ne  «•  iiave  «  fert  of  Chili  aboiu  his  Fr^^ 
>  epr^i^'MiA,  Head,  upttfi  .reading  or  hearing  the  53d  Chapter  of 
lfaiiJ}\  as  aifo  i^tf^vij/'slitmentauon^ibr  SaiUwad  JonaiboM^ 
I  Sam.  ]« 

Neither  are  our  Minds  and  Bodies  only  afieded  wtdi  Sooadf, 
but  inanimate  Bodies  are  fo  alfo.  Of  which  many  Stories  may 
be  met  with  in  Kircher^  particahrly  a  large  Stone  that  woald 
tremble  at  the  Sound  of  one  particular  Organ-Pipe ;  in  ik&r* 
i&0^alfo,  who,  among  many  other  Relations,  hath  this :  Jl/#^ 
mini  cum  ipfi  [clarijf.  JVillifio]  di  exptrimento  Vitri  per  *uocem 
fraSi  narrarem,  e;c  eo  audimjfe^  quod  in  adibus  Muficisfibi  niici' 
nis  aliquoties  collapfum  pavimintum  fuerit ;  quod  ipfe  fonis  eonti* 
ftuis  adjcribere  non  dubitavit.  Morhoff,  cap.  1 1.  Merjenne  al* 
fo,  among  many  "Relations^  in  hh  Harmon,  and  other  Books, 
tells  a  far  more  probable  Scory,  of  a  Particular  Part  of  a  Pave- 
ment, that  would  fhake,  as  it  the  Earth  would  open,  when  the 
Organs  played,  than  what  he  relates  about  Antipathy^  in  his 
^aft.  Comment  in  Cenef.  viz.  That  the  Sound  of  a  Drum  made 
of  a  Wolf's  Skin,  will  break  another  made  of  Sheep's  Skin  : 
That  Hens  will  fly  at  the  Sound  of  an  Harp  ftrung  with  Fox- 
Gut  Strings  ;  and  more  to  the  faoae  Purpofe.  Mr.  Beyle  alfo, 
in  his  laft  cited  Book,  telU  us.  Seats  will  tremble  at  the 
Sound  of  Organs  ;  and  that  he  hath  felt  his  Hat  to  do  fo  too 
under  his  Hand,  at  certain  Notes  both  of  Organs,  and  in 
Difcourfe  ;  that  he  tried  an  Arch  that  would  anfwer  to  C-fa-ut, 
and  had  done  fo  an  hundred  Years ;  and  that  an  experienced 
Builder  told  him,  any  well-built  Vault  will  anfwer  fome  deter- 
minate Note.  And  at  Ea^bury-Houfe^  near  Bariingy  I  myfelf 
difcovered  the  Porch  (having  Arm  Brick- Walls,)  not  only  to 
found,  when  ilruck  on  the  Bottom,  but  alfo  to  give  almoft  as^ 
Joud  a  Sound,  when  I  founded  the  fanie  Note  wich  my  Voice, 
(ff)  WtUkt  ubi  fopra. 

K  4  ^^  Sadnefi 
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^^  S^dnefs  of  the  Heart;  yea,  appeafe  all  thofe  tur-- 
^f  bulent  Paffions,  which  are  excited  in  the  Breaft 
f^  by  an  icnmoderate  Ferment,  and  Fludtuatioa  of 
"  the  Blood." 

And  now,  who  can  reflet  upon  all  this  curious 
Apparatus  of  the  Senfe  of  Hearing j  and  not  give  the 
great  Creator  his  due.  Praifc !  Who  can  furvey  all 
ihiS' admirable  Work,  and  not  as  readily  own  it 
to  be  the  Work  of  an  omnipotent,  and  infinitely 
wife  and  good  Gop  (^j,  as  the  mod  artful  Melodies 
we  hpar,  are  the  Voice  or  performances  of  a  living 
Creature ! 


(gg)  lilt  Deus  eft — qm  noMeaiam$  tautum  catttare,  (sT  agafttt 
^tqtu  inconiitum  carmen  ad  aliquam  tanium  obleSationem  modmofi 
docuiti  fed  tet  artesj  W  vocum  varietates,  tot  finosy  alios  fpirttm 
neftro^  alios  externo  cantu  edituros  eommtntus  eft.  Senec*  de  Benef. 
.3|h.  iv,  cap.  6# 


'^«jf^**^* 
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CHAP.    IV. 

Of  the  Senfe  of  Smelling. 

THIS  Senfe  I  (hall  difpatch  in  lefs  Compafs 
than  the  two  laft,  becaufe  its  Apparatus  (al- 
though fufficiently  grand  and  admirable,  yet)  is  not 
fo  multiplicious  as  of  the  Eye  and  Ear ;  it  being 
fuiEcient  in  this  Senfe,  that  the  odoriferous  Effluvia 
of  Bodies  (a)  can  have  an  eafy,  free  Paflage  to  the 
olfadory  Nerves,  without  the  Formalities  of  Re- 
fractions^ and  other  Preparations  necefiary  co  the 
Perfeftion  of  the  two  former  Senfes,  Accordingly, 
the  all-wife  Creator  hath  made  fufficient  Provifion 
for  the  Reception  of  Smells,  by  the  Aperture  of 
the  Noftrils  (b)  ;  made  not  ofFlclh,  or  Bone,  but 
cartilaginous,  the  better  to  be  kept  open,  and  withal, 
to  be  dilated  or  contradted,  ^s  there  is  Occafion  t 
For  which  Service  it  hath  feveral  proper  and  curious 
Mufcles  (c). 

And 


(fi)  A  Piece  of  Amhtrgrtajt  fufpended  in  a  Pair  of  Scales 
that  would  earn  with  a  very  fmalj  Part  of  a  Grain,  loft  nothing 
of  its  Weight  if)  three  Days  and  a  half;  neither  did  jijfafftiidm 
in  five  Days  and  a  half :  But  an  Ounce  of  Nutmigs  loft  five 
Grains  and  a  half  in  fix  Days ;  and  Clava,  feven  Grains  m4 
four  fifths.     Sojli^s  SubtiL  of  Efflwv^  chap.  5. 

(b)  NarfSf  eh  quod  omnis  Odor  ad  fuperiora  ftrtur^  reSe  /wt^m 
fum/unt  :  Et  quod  Cibi  l^  Potionis  judicium  magnum  tar  urn  ift^ 
non  fine  cauja  vicinitatem  Ori^  Jhutit  funt»  Qic,  de  Nat.  Deor* 
lib.  ii,  cap.  56. 

(c)  Had  not  the  Contriver  of  Animal  Bodies  been  minded 
that  his  Work  ihould  have  all  the  Signatures  of  Accuracy,  this 
3enfe  might  have  been  performed  by  a  bare  Aperture  of  the 
^ofe  i  bnt  that  nothing  inight  ^o  imperfe^  put  of  his  (Ian^» 

•  he 
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And  forafmuch  as  it  is  by  Breathing  (d)i  that 
the  odorant  Panicks  are  draivn  m,  and  conveyed 
<o  the  Scnfory  ;  thereof  there  is  a  very  wife  Pro- 
vkion  made  in  the  Lamna^  with  which  the  upper 
Part  of  the  Nofe  is  barricaded,  which  ferve  to  two 
excellent  Ufes  :  Partly^  to  fenc^  out  any  noxious 
Subftances  from  entering  the  breathing  PafTages  in 
our  Sleep,  o.r  when  we  cannot  be  aware  (e)  \  and 
partly  to  receive  the  Divarications  of  the  olfaSory 
Nerves^  which  are  here  thick  fpread,  and  which  do 
by  thefe  Means  meet  the  Smells  entering  with  the 
1^atb>  and  finking  upon  them. 

And  accordingly,  the  more  accurate  this  Senfe  is 
in  any  Animal,  the  longer  we  may  obferve  thofe 
Lamna  are ;  and  more  of  them  in  Number  folded 
up,  and  crouded  together,  to  contain^  the  more 
nervous  Filaments^  and  to  detain  and  fetter  the 
odoriferous  Particles  in  their  Windings  and  Turn- 
ings. 

And  an  admirable  Provifion  this  is,  which  the 
great  Creator  hath  made  for  the  Good  of  brute 
"Creatures  (f) ;  the  chief  A6ts  of  many  of  whofe 

Lives 

Jie  hath  made  a  Part  of  the  Nofe  cafily  moveable,  and  given  a 
Set  of  Mufcles  to  lift  up,  and  open  andfhut  the  Noltrils ;  and 
fo  a<3juit  it  to  every  Occafion  of  this  Senfe. 

(a J  Odorem  non  aliud^    quam  infidum  AerOy  intelUgi  pojfe* 
Plin.  Nat.  Hill,  lib.ix.  cap.  7. 

(e)  For  a  farther  Guard  ^^gainft   the  Ingrefs  of  noxious 
-Thiiigs,  the  Vthrijfi^  or  Hairs  placed  «t  the  Eintranceof  the 

^<^rit5,  ferve  ;  which,  in  {xxae  Meafure,  flop  the  Entrance  ^f 

*rhi«g5  improper,  or,  however,  give  Warning  of  them ;  b«t 

-~  tt  the  f^me  time  allow  an  eafy  Parage  to  the  Breath  and  Odours. 

(f)  Mulio  praelariui  emicat  \Olfa^us'\  in  hrutis  animaliBus^ 

•  cuam  inhcmtne:  ifta  namque  hoc  folo  indict^  btrbarum^  alUruni' 

•  -mm  ctrpornm  prius  ignet^rum  'virfutes  certijffime  dignofcunt^  quin  l£ 
'  *siBum  fuum  ahfsntemy  vtlin abftrvfo p^fitum^  Od^ratu 'venantur^ 

4f  fadllime  in  vefligani .     ^0/  autem  minus  fagacfs  Junt  btmmum 

nares^  lUud  ncn  facuUath  hujus   abmfiii  (prout  nontmlU  'volunt} 

irfcri^i  dtbet,  <9eram  in  cau/a  eft  iffims  Orgam  defiBus  :  hue  enim 

'  eircti  wSiiis  bumani  criteria  (uhi  ratit,  ^  iHtelUSius  adjunt)  mn 

•  ita  dccuratvmrequiritur-:  Pr^freatniM  inferitus  ffUitttia  in  Ap- 
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Lives  are  performM  by  the  Miniftry  of  this  Senfe. 
In  Infects,  ami  many  other  Creatures,  it  is  of  great 
Ufe  in  the  Propagation  of  their  Kind  ;  as  particu- 
krly  in  helping  them  to  fafe  and  convenient  Places 
for  the  Incubation  of  their  Eggs,  and  breeding  up 
their  Young.  Others  are  by  the  Accin-acy  of  this 
Scnfe,  of  Ufe  to  Mankind,  which  would  be  other- 
wife  of  little  or  no  Ufe  (g).  And  moll  of  the  ir- 
rational Animah,  Birds,  Beads,  and  creeping 
Things,  do,  by  their  Smell,  fin^  out  their  Food  1 
ibme  at  great  Diftances,  and  fomc  at  Hand.  With 
what  Sagacity  do  fome  difcover  their  Food  in  the 
Midft  of  Mud  and  Dirt  (h)  ?  Wijch  what  Curiofitjf 
do  the  herbaceous  Kind  pick  and  chufe  fuch  Plants 
as  afford  them  wholfome  Food,  or  fometimes  fuch 
as  al-e  Medicinal  (i)^  and  refufe  fuch  as  would  hurc 
and  deftroy  them  ?  And  all  by  the  Help  principaily, 
if  not  only,  of  the  Smell,  affifted  by  its  near  Ally 
the  Taftc.  Of  which  1  (hall  in  the  next  Place  fpcak 
very  briefly. 


nine^  a  naturd  minus  perfeQa  exiftunt^  utfuperiorum  atbui  (^  /jc- 
f ratio  relinqueretur  locus.     Willis  dc  Anim.  Brut,  cap.  13. 

(g)  Thas  the  chief  Ufe  of  Hounds  is  to  hunt  ;  and  other 
Pogs,  to  be  a  Watch  and  Guard  to  our  Houfes  by  Night.  For 
which  Services  (particularly  in  Hounds}  their  Oi/a^orj  Nir<vn 
are  not  only  remarkably  largef  (like  as  they  are  in  other  Bmtet), 
but  their  Branches  and  Filaments  are,  in  the  Laming  of  the 
Nollrils,  both  more  and  larger  than  I  have  feen  in  any  other 
Creature  whatfoever.  Alfo  there  are  more  Convulfions  of  the 
lamina  than  I  evfr  remember  to  have  found  in  aoy  other  Ani- 
inah 

The  Sagatity  of  Hounds  is  prodigious ;  of  which  fee  an  Jth 
fiance  in  Book  IV,  Chap.  xi.  Note(hbb). 

(b)  See  Book  VII.  Chap.  ii.  Ifott  (e). 

(i)  Vide  Blin.  Hift.  Nat.  lib.  viii.  cap.  27.  ^a  ammali4 
fuas  berbqs  efienderunt. 


C  H  A  ?, 


[  ,Ho  ] 
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C    H    A    P.      V. 

Of  theTqfte  (aj. 

IN  this,  as  in  the  laft  Senfe,  we  have  an  Afpara- 
tus  abundantly  fufBcient  to  the  Senfe  5  Nerves 
curioufly  divaricated  about  the  Tongue  {b)^  and 
Mouth^  to  receive  the  Imprcffions  oievery  Gufto; 

and 


(a)  T«  ^f  li^  Ttfir  .xv^a^l>»  &c.  Sapor  urn  gentra^  -^  Julcii^  piur 
guis^^  aufierusy  acerhuif  acrh,  Jalfusj  amarusy  acidus.  Theophr. 
de  Cauf.  Plant,  lib.  vi.  cap.  i..  What  may  be  the  Caufe  of 
the  Diilerence  of  TafleSy  he  faith,  is  hard  to  affign,  moit^ot  ya^ 
rtSi  wadto^f  iec,  Utrmm  affeBionihus  Senfuum '^^amjigurisn  qui* 
lusfinguliconjlanty  ut  Democritus  cenjet^  id.  ibid.  I^^fMn^l^  ^9 
ike.  Democritus-^  dulcem  effe  Japorem  qui  rotundus  %  acerhum 
cut  fgura  magna  ;  afperwn  qui  muhis  anguHs^  &c.  Id.  ib.  &c. 
But  of  the  DIverfities  and  Caufes  of  Taftes,  fee  Dr.  Grrtxj, 
Ltil,  6.  and  Dr.  Willii  df  Anim.  Brut.  cap.  \z, 

(h)  IntelleSus  Saporum  efi  cateris  in  prima  lingua  :  Hemim\ 
Ssr  in  palate,     Flib.  lib.  xi.  cap.  37. 

The  Opinions  of  the  Anatomifts  concerning  the  Organ  of 
Tajle,  are  various,  Bauhin.  T,  Bartholin.  Bartbolette^  ^^Jll^ge^ 
Deufinge^  Sec.  place  it  in  the  laxer,  flelhy  Parts  of  the  Tongue. 
Our  famous  Wharton^  in  the  Gland  at  the  Root  of  the  Tongue : 
Laurentfuu  in  th^  thin  Tunick  covering  the  Tongue;  but  the 
learned  Malpighi^  with  great  Probability,  concludes,  becaufe 
the  outward  Cover  of  the  Tongue  is  perforated,  under  which 
lie  papillary  Parts,  (of  which  Mr.  Cowper  hath  very  good  Cuts 
in  his  Jnat.  Tab.  13)^  that  in  thefe  the  Tafte  licth.  MalpigJhi's 
Words  are,  ^are  cum  diQis  mtatibus  infignibus  occurrant  paptl* 
lana  corpora^  probabilius  efi  in  bis  ultimo^  ex  Jubintranti  Japido 
bumore  titiilationemf  {ff  mordicationem  quandam  fieri^  qua  Guftum 
efficiat.   Malpig.  Op.  Tom.  ii.  De  Lingua,  p.  18. 

Pracipuum  acfer^  folum  Guftatu$  organon  eft  Lingua  \  cut  ali^ 

ptatepus  Juhoj^cure  tamen  Palatum^  IS  fuptrior  Gula  pars  con/fn- 

"  tiuni ;  in  omnibus  vera  ftbrtt  ner-vtifie  immediata  ftnfimis  inftrun 

mfuta 
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and  thefe  Nerves  guarded  with  a  firm  and  proper 
Tegument  to  defend  them  from  Harms  5  but  with- 
al, fo  perforated  in  the  papillary  Eminences,  as  to 
give  a  free  Admiflion  to  Taftcs. 

But  I  (hall  fay  no  more  of  this  Senfe ;  only  a 
Word  or. two  of  its  Confent  with  the  Soiell,  and 
the  Situation  of  them  both:  Their  Situation  is  in 
the  mofl:  convenient  Place  imag'^iable/  for  the  Dif- 
charge  of  their  Offices ;  at  the  firft  Entrance  (c)^ 
in  the  Way  to  the  grand  Receptacle  of  our  Food 
and  Nourifhment ;  to  furvcy  what  is  to  be  ad- 
mitted therein ;  to  judge  between  what  is  wholfome, 
and  fit  for  Nourifhment,  and  what  is  unfavory 
and  pernictous.  And  for  this  End,  the  all-wiic 
Creator  feerts  to  have  eftablilhed  a  great  Confenc 
between  the  Eye,  the  Nofe,  and  Tongue,  by  or- 
dering the  Branches  of  the  fame  Nerves  (^  j,  to  each 
of  thofe  three  Parts ;  as  alfo  indeed,  to  divers  other 
Parts  of  the  Body,  which  I  may  have  Occafion  to 
mention  in  a  more  proper  Place  (e).  By  which 
Means^  there  is  alfo  the  Guard  that  can  be,  again!!: 


mentafunt,  ^are  ob/er<vare  eft^  Linguam  pra  alia  qudvis  parti 
infigniter  fibrojam  effhy  etiam  texturu  'valde  poro/d  conftau^  in  eum 
Htrnpefinetn^  ut  pariicuLe  ui  fapida  copiofius  ac penit'tiu i^tra  Sen^. 
ferii  meatus  admittantur  — r  Niwi  autem  qui  fibrii  Lingua  dfnfij/t^ 
tne  interuxtis  famulantwr^  ae/aporum  imfreffiones  ru  ^st^vtu  ouMHn' 
(w  communicant^  funt  -—  Ner'vi  e  paribus  turn  quinto,  turn  nono  ; 
i^  ubique  cum  denjd  propaginum  ferie  per  totam^  ejus  compagem  dir 
firibtui.     WilHs  ibid. 

(c)  Guftkius^  qui  /entire  eohum  quibus  <vefcimur  genera  debet ^ 
habitat  in  ed  parte  Qrisx  qua  efculentit  l^  poculentis  iter  natura 
patefecit.  Cic.  de  Nat.  Deor.  lib.  ii.  cap.  56.  Fide  queque 
fupra,  Note  fbj  Chap.  iv. 

fdj  Multa  bvjus  [quinti  Paris]  Ner'vi  propagines  Mafticatio- 
nis  operi  deflinantur  ;  ideoque  quoniam  alimenta  ingerenda  non  modo 
Quftus^  aft  etiam  OlfaSlus  l3  Vifus  examen  Juhire  debent^  ab  eo» 
dem  Ner*uOj  cujus  rami  'ad  Palatum  ^  Fauces  mijjiy  Manducatith^ 
nis  negat turn  per agunt^  propagines  alia,  *ve!ut  exploratrices^  adNa^ 
re^  ^  Oculos  ferunfur,  nempe  ut  iftbac  aliorum  fenfuum  organa^ 
etiam  ad  ahje£ia  Guftus  melius  dignofrenda  probationum  auxiliis  qui* 
hufdam  injiruanfur*     Willis  Nerv.  Defcrip.  &  Ufus,  cap.  zz. 

(e)  Sec  Bwk  Vi  €bap.  viii. 

pernicious 
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pernicious  Food(  forafmuch,  as  befdre  it  is  taken 
into  the  Stomach,  it  is  to  undergo  cfae  Trial  of 
three  of  t4ie  Senfes ;  the  Scrutiny  of  the  Eye,  the 
ftria  Surveyor  of  its  outward  Appearance^  ancj 
die  Probation  of  the  Smell  and  Tafte,  the  two 
fevereft  Judges  of  its  natural  Conftitution  and  Com* 
pofition. 


CHAP.     VI. 

Of  the  Senfe  of  Feeling  (a). 

TT  A  V I N  G  fpent  fo  much  Time-upon  the  other 
J[  X  Scnfcs,  and  therein  given  fuch  ample  Proofs* 
df  the  infinite  Creator's  Wifdom ;  I  (hall  but  briefly 


fa  J  Malpighi  is  of  Opinion  9  that  as  7V/?#  is  performed  by 
the  Papilla  of  the  Tongue,  fo  is  Feeling  by  fach  like  PapilLe 
under  the  Skin.  From  feveral  DifTedions,  and  other  Obferva* 
tions,  he  thus  concludes :  Ex  his  ^  Jimilihus  videbaimr  ammui 
abunt^  certior  reiditut^  earundem  Papillarum  pyramidalium  €9pi* 
dim,  quas  edias  in  Lingua  defcripji^  in  kcis  pracipuk  acquifiim 
TaSui  dicatis  reperiri^  eedem  pro^igm  newofo  W  cuticulari  corpo^ 
re,  Jimulqui  circum<vol*oi  retitulari  involucre^  ^  extimam  cnticu* 
iaffit  'velttti  uhimum  terminumiofiingire,-^  Micrefiopieo  quiUhtt  in 
manus  dorfi  pro  /udore  orifoia  quad€m  tniro  or  dint  di/ptr/a  intueri 
foujfy  circa  qua  frequentia  quadam  capitula  ajfurgunt ;  hac  ntt* 
to  funrPopiUarum  fines ^  dumacuti  affitrgtnUt  inUrpofilum  fupt^ 
ram  rettyjimulque  extimam  cuticulam.  Hac  repttitis  /t^ionihms 
deprehendi ;  ex  quibus  non  improbabiliter  deducam^  ficuti  ex  tlalio*  - 
ribus  —  papiUis  —  in  Lingua^  Gufius  OrgaHon  %Ucitur^  —  ita  ex 
€Ppiofd  barum  Papillarum  congerie  -^  in  crganity  ubi  maxinfi  ani" 
faalia  Ta&us  motione  afficiuntury-'^aquatumTa&us  organumfufi' 
fcitnter  haberi.  Malplg.  de  extern;  Tad.  Organ,  p.  afi. 
XHonfi^i,  quoque  ejus  Fit.  p.  28. 

Thefe  Obfervations  ofMaipighi^  our  late  curious  and  dii%ent 
Mi^  Cowper  hath  coniirmed»  and  given  us  very  el^;ant  Cutt 
both  of  the  Skin,  and  the  Papil!^,  and  the  Nerved,  Glandst 
•i^c,  under  it,  from  Microicopical  Obferrations.  Fidf  Co-wptrH 
Ana$.  Introd,  and  Tat.  4. 

take 
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take  Notite  of  two-  Things  "relating  to  this  lalj 
Senfe. 

One  i^  its  Organ,  and  Nerves.  For  as  all  Senftr 
tion  is  performed  by  the  Nerved  (b)^  and  indeed  the 
other  Scnfes  (performed  by  Nerves)  are  a  Kind  of 
Feeling;  fo  is  this  Senfc  of  jR?^//;?^ performed  bf 
Nerves  like  wife,  fpread  in  the  mod  incomparable^ 
curiotis  Manner  throughout  the  whole  Boc^,  But 
to  defcribe  their  Origin  in  the  Brain,  and  Spinal- 
Marrow,  their  Ramincations  to  all  the  Parts;  their 
Inofculations  with  one  Another;  and  other  Mancrs^j 
whereby  not  only  the  Scnfe  of  Feeling  is  performed, 
but  alfo  animal  Motion,  and  admirable  Confent  and 
Harmony  of  all  the  Parts  of  the  Body  is  efFefted: 
(To  defcribc,  I  fay,  thefe  Things,)  would  take  up 
too  much  Time,  and  I  have  already,  andfhall,  as  I 
go  along,  give  fome  Hints  thereof. 

The  other  Thing  I  Ihall  take  Notice  of,  is,  the 
Difpcrfion  of  this  Scnfe  throughout,  the  Body,  both 
without  and  within.  The  other  Senfes,  I  haveob- 
ferv*d,  are  feated  m  the  very  beft  Place  for  the  Re- 
lief and  Comfort,  the  Guard  and  Benefit  of  the 
Animal.  And  forafmuch  as  it  is  neceflary  to  the 
Being,  and  Well-being  of  the  Body,  that  every  Part 
fliould  be  fenfible  of  Things  fafe,  or  Things  preju- 
dicial to  itfelf ;  therefore,  it  is  an  admirable  Con- 
trivance of  the  great  Creator,  to  difperfe  this  Senfe 
of  Peeling  throughout  every  Part^:^; ;  to  diftinguilh 

between 


(b)  Although  the  Eye  be  the  ufaal  Judge  of  Colours,  yet 
fome  have  been  able  to  diftinguilh.  them  by,  their  Feeling. 
^idam  fuit  qui  venit  ad  M.  Duc^  Hetruriae  aulam^  fui  coiorJs 
per  Taaum  cognofitbat.  Pro  experimento  velum  ftricum^  unifor- 
miter  textum,  ^  plutihus  coloribus  tinSumy  offerebaturl  l^  <vera» 
dter  de  colore  in  fingulis  partibus  judicabat,  Grimald.  de  Lum. 
k  CoL  prop.  43.  fcft.  59- 

(c)  taaus  autem  toto  corpore  equabiliter  fu/us  eft^  ut  omnes  ic- 
tus y  omnefque  nimios  ^  frigoris  U  ealoris  tifpulfut^ /entire  pokmus. 
pic,  ubi/uj>rn, 

•  "  faaui 
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between  Pleafure  and  Pain ;  Things  falucary,  and 
Things  hurtful  to*  the  Body. 

Thus  in  the  five  Senfes  of  Animals,  we  have  an 
OEconomy  worthy  of  the  Creator,  and  manifeftly 
demonftrating  hisPower^  Wifdom,  and  Indulgence. 
For  whether  we  confider  the  Mcchanifm  of  the  Or- 
ganSy  or  the  great  Ufe  and  Convenience  of  each 
Senfe,  we  find  it  noble  and  grand,  curious  and  ar- 
tificial; and  every  Way  worthy  of  its  infinite  Ma* 
ker,  and  beyond  the  Wit  and  Power  of  any  Thing 
but  a  God  :  And  therefore  we  muft  even  deny  our 
Senfes,  by  denying  them  to  be  God's  Handywork. 

And  now  from  thofe  chief  Machines  of  Aninial 
Performances  and  Enjoyments,  the  five  Senfes  ^  let 
us  pafs  to  another  Thing  in  common  to  all  the  fen^ 
fitive  Creatures,  which  is  Refpiration. 


J'aSus  fin/us  omnibus  efif  etiam  quibus  nullus  alius  ;  neun  i^  Of" 
trtis^  ^  Urreftrihus  Virmibns  quoque^  Exiftttna*virim  omnibus 
ftnfum  6f  Gufiatus  effe.  Cur  inim  alios  alia  fapores  ap^etunt  ?  in 
quo  'Vil  pracifuA  Natura  urcbite&io*  Plin.  Nat*  Hill.  ^ib.  x. 
cap.  71. 


♦ 


CHAP- 
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CHAP.      VIL 

0/  Refpiration. 

OF  all  the  A£ls  of  Animal  Life,  this  is  one  df 
the  chief,  and  moft  ncceffary.     For  whatfo- 
cver  hath  Animal  Life,  hath  alfo  the  Faculty  of  Re- 
fpiration, or  fomewhat  equivalent  thereto  (a).    In- 
deed 


(a)  The  Ufes  affigned  to  Refpiration  by  all  the  Anatomifts 
before?  MalpighV%  Difcoveries  of  the  Strudure  of  the  Lungs, 
are  fo  various^  and  many  of  them  fo  improbable,  that  it 
would  be  frivolous  to  recount  them.  But  the  more  eminent 
modern  Anatomies  affign  thefe  Ufes,  Willis  thus  fums  up  his 
Opinion  :  Pracipua  Pulmonum  funSio^  IS  ufus  funt^  fanguinem 
tS  aerem  per  tot  as  partium  compages^  intimofque  recej/its,  at  que 
duQus  quo/que  minutijjtmos  traducere,  IS  ubiqut  invicem  commit^ 
tere ;  in  eum  nempe  finem^  ut  fanguis  <venofUs  a  circuity  redux^  H 
chymo  recent i  dilutus  -^^tum  perfeMius  mi/ceatur  iS  'velut  fubigatur^ 
turn  potijjimum  ut  fecundum  omnes  fuas  partes  ab  ae're  nitrofo  de  no^ 
*uo  accendatur.  Fharmaceut.  p.  ii.  fed):,  i.  cap.  ±*  fe6^.  2« 
MayoiAJ  faiih  rightly,  that  one  grand  life  of  Expiration  is,  Vt 
cum  aere  expulfo^  etiam  'vapores  e  /anguine  exhalentesf  Jimul  ex- 
fufflentur.  And  as  for  Infpiration^  that  it  convcyeth  a  nitro- 
aerial  Ferment  to  the  Blood,  to  which  the  Animal  Spirits  are 
owing,  and  all  Mufcular  Motion.  Mayoixj  de  Refpir*  p.  z%^ 
ISc,  med  Edit, 

Somewhat  of  the  Opinion  of  the(e  two  laft  cited,  if  I  mi^* 
take  not  (it  being  long  fince  I  read  their  Trafts,  and  have 
them  not  now  at  hand),  were  Ent^  Sylvius ,  Sivammerdamy  Die^ 
fnerbroecky  and  mjr  Friend  Mr.  Ray^  in  an  unpublifhed  Tra6l  of 
Kis,  and  his  Letters  now  in  my  Hands. 
/  But  our  Dr.  Thurfton^  for  good  Reafons,  reje£ls  thefe  front 
beiho;  principal  l/fes  of  Refpiration^  and  thinks,  with  great 
Rea^9,  the  principal  Ufe  to  be,  to  move,  or  pafs  the  Blood 
from  the  right  to  theJeft  Ventricle  of  the  Heart.  Upon  which 
jicccttnt  Perfons  hanged,  drowned,  or  ilrangled  by  Cktarrhs, 

L  fo 
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deed  fo  congenial   is  this  with  Life,  that  Breath 
and  Life  are  in   Scripture  j^hrafe  aikl  Common 

Speech 

fe  fuddenly  die,  namelyybecaufe  the  Circi>Iadon  of  dieir  Blooci 
iaf  flopped.  For  the  fame  Reafon  alfo  it  is,'  that  Animals  die 
fo  foon-in  the  Air-pHmp.  Among  other  Proofs,  he  inftanceth 
in  an  Experiment  of  Dr.  Croony.  Profejf.  Grefif,  which  he  made 
before  our  Royal  Society^  by  flrangling  a  Pullet,  fo  that  not  the 
Jcaft  Sign  of  Life  appeared ;  bur  by  blowing  Wind  into  the 
£ungs  through  the  Trachsa^  and  fo  fetting  the  Lungs  a- play- 
iffijr,  he  brought  the  Bird  to  Life  again*  Another  Experiment 
Was  once  tried  by  Dr.  tVaher  Needhamy  before  Mr.  Boyle  and- 
•thers,  ^lOxfordy  by  hanging  a  Dog,  fo  that  the  Heart  ceaf- 
edmovjng.  But  haftily  opening  the  Dog^  and  blowing  Wind 
into  the  DuSius  Pecquetianusy  he  put  the  Blood  in  Motion,  and 
by  chat  Means  the  Heart,  and  fo  recovered  the  Dog  to  Life 
-again.      Fide  Thurften  de  Re/pir.  U/  p\  60,  63,  med  Edk,- 

Such  an  Experiment  as  Dr.  Croon's^  my  Friend  the  late 
juftly  renowned  Dr.  Nooi  fkewed  alfo  our  Royal  Socufy.  He 
cut  away  the  RJis,  Diafhragniy  and  Pericardium,  of  a  Dog  ;: 
alfo  the  Top  of  the  Wind-Pipe,  that  he  might  tic  it  on  to  the 
Kofe  of  a  Pair  of  Bellows ;  and  by  blowing  it  into  the  Lungs, 
he  rellored  the  Dog  to  Life  ;.  and  then  ceafing  blowing,  the 
Dog  would  foon  fall  into  dying  Fits  ^  but  by  blowing  again^ 
he  recovered  ;  and  fo  altertiatcly  would  die,  and  recover,  foB 
a  confiderable  Time,  as  Ion?  and  often  as  theypleafed*  PhiL 
^fanf.  N^  28. 

For  the  farther  Confirmation  of  Dr.  Thurficn^s  Opinion,  the 
ingenious  Dr.  Mu/gra'ue  cut  off,  and  clofe  flopped  up  the 
Wir.d-Pipe  of  a  Dog  with  a  Cork,  and  then  threw  open  the 
Thorax  ;  where  he  found  the  Blood  (lagnating  in  the  LungSy: 
t^e  Arttria  Pulmonarhj  the  Right  VeniricUy  and  Auricle  of  the 
Hearty  and  the  two  great  Trunks  of  the  Canja,  diftcnded  with 
Blood  to  an  inimenfc  Degree  ;  bur,  at  the  fame  Time,  the  VenA 
Pulmenarisy  the  Left  Ventritle  and  Auricle  of  the  Heart  in  a 
jnanf)er  empty,  hardly  a  Spoonful  of  Blood  therein.  Phihf^ 
*Pranj\  N^  240.  Or  both  the  Experiments  may  Le  together 
met  with  Lonxjth,  Ahridg,  vol,  iii.  p.  dd,  &j^ 

This  Opinion  of  our  learned  Thurfiony  the  late  harned  £/-* 
«z^//prttj,eiipoufed,  who  being  particular  in  reckoning  up  the 
"Ufes  of  .Kcfpiration,  I  fhall  therefore  the  more  largely  cite 
him.  Refpiiation,  faith  h'e,  fcrves,  i.  Ad  Olfa3um,  2.  AA 
Screafum  ^  Sputationem,  3..  Ad  Ofcitationemy'^  Tvjftmy  Sternuta'^ 
tionem,  £mundtionemque.  4.  Ad  li  qui  dor  urn  Sorhitionem,  Su^iO' 
nemi-e,  c.  Ad  Loquelam,  Can  fumy  C  lamer  em,  Rifum,  Fletuntj^ 
'  Flatum^  (ic*  6."  Ad  /tecum  Ahiy  JJ finer y  Fcetus  Molave,  ■  uec" 
^  ne» 
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Speech  t^ken  as  fynpaynoas  Things,  or  at  Ieaft« 
aecefi&ry  Caocomitsotsi  of.  one  «nQth/;r.     Mo- 


Mm     i.i  uj 


«•«  Suundituurttm  exfutj^omm.  7.  ^/  pP9mo^findi  J^intfiadi^  Jk* 
^itforfUKf  Lq^e9tumqu^  'pafyrtmx  ^c^  conftnta*  8.  M  batitui 
4qni9s  SmgHmiy  e  futm^nibus^  aerh  ^e^  exforian^eu  9.  Ail 
Dtafnoat.  10.  M  tx^^iorem  Cbyh\  iJymph^eque^  necnou  Saii^ 
guints  — -  mifcelam,  1 1.  Ad  conciliandum  fanguiui  -*-  C9cdntam 
rubedinem,  t^c.  12.  Nee  mor^si  tugaimus^  aartm  ^^  puimutiX4 
^  fangi^imm  iff^itr^currentemt  miuHJ  calidA  redden^  6f<-*  13. 
Qmtd  dinique  cut  favguini  fingulU  Reffiratiombm  aliquantill^  J'^i 
farte^  adnuxtus^  paucfjjimas  qua/dam  in  fpirituum  animalium  ela^ 
btratione  partiadas  fimul  contribuat.  All  tkefe  UieSy  althoB]^ 
of  great  Qonfequencey  jret  he  tluBkr.ratlier  coocbice  to  die  WjiH 
Mmmg,  than  the  Beiog  of  the  Animal;  Ibecaufe  wbhoat  any  of 
thein>  the  Animal  ^ould  not  Tq  fpeedily  die,  as  it  doth  by 
Strangling,  or  in  the.  Air- Pump.  He  therefore  affigns  a  14th; 
and  the  principal  Ufe  of  Refpiration  to  be,  E^r  the  pafflng  ^f 
ibc  Bkod  ibrougb  tbe  Ifngs,  tbat  h  tbrowp  int^  ibea$  by,  ii$ 
Hfari.     Etmull.  DiHer.ii.  cap.  10;  feft.  i.  and  i6. 

But  the  late  Dr.  Drakty  with  great  Ingenuity  and  Addrefi^ 
(like  a  Perfon  fo  confiderable  for  his  Years,  as  he  was  in  hia 
Time,)  not  only  eftablifhed  this  Notion  of  Refpiration,  but 
ftlfo  carries  it  farther,  making  it  the  true  Caufe  of  the  DiaftoU 
of  the  Heart ;  which  neither  Borelli,  Lowers  or  Cowpir,  much 
lefs  aay  before  thofe  great  Men,  have  well  accounted  for* 
That  the  Heart  it  a  Mufcle,  i$  made  evident  beyond  all  doubts 
by  Dr.  Lcivtr.  And  that  tbe  Motion  of  all  Mufcles  coniifts  ia 
Conftridion,  is  not  to  be  doubted  alfo.  By  which  Means  the 
Sjjiolg  is  €;afily  accounted  for.  But  forafmuch  as  the  Heart 
hath  no  Antagonift'MufcUy  the  DiaftoU  hath  puzzled  the  greateft 
Wits.  But  f>t.  Drake^  with  great  Judgment,  and  much  PrOr 
bability  of  Reafon,  maketh  ^e  Weight  of  the  incumbent  A^ 
mofphere  be  the  true  Aaiagomft  to  all  the  Muicles,  which  ferve 
both  for  ordinary  Infpiration,  and  the  Conftridion  of  tfar. 
Heart.  The  Particulars  of  his  Opinion  may  be  feen  in  hi^i 
Afatmjft  lib,  ti,  cap.  7.     And  in  Pbiio/l  Tran/.  N^  281. 

And  I  remember  when  I  was  at  the  Univerfity,  n^y  mod  if^- 
genious  and  learned  Tutor,  Dr.  /f7/A,  when  he  read  AnatQ« 
my  to  us,  was  of  OpiAioDs  That  the  Lungs  were  blown  up  by 
the  Weight  of  the  incumbent  Air,  and  reprefented  the  Manner 
of  RefpiratiQa^o  this  Manner,  vjz*  He  put  a  Bladder  into  a 
Pair  of  BeHows,  t^m^ning  back  the  Neck  of  the  Bladder,  and 
tying  it  fail,  jfo  that  no  Air  might  enter  in  between  tbe  Blad- 
..der  and  Beilaws*  This  being  done,  when  the  Bc^Qws  were 
ofe^ci^  the  Blad<kr  iVfmJd  be  blown  up  by  the  W^igbt  of  the 

L  z  iricvim- 
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fisfi)  cxp'rcffeth  Animal-Life,  by  [The  Brearb  pf 
Lijt^J]  Saith  be.  Gen.  vii.  21,224  All  Plejh  fbafi 
imveth  on  the  Earthy  Fawly  Cattle^  Beaft^  creeping 
ThhtgSj-and  Man\  aU  in  whofe  Noftrils  was  th& 
Breath  of  Life  in  the  dry  Land  died.  So  the  Pfalmift^ 
Pfal.  ctr/'  29.  Thou  takeft  away  their  Breathy  ibty 
'iit.: '  Sd  grand  an.  Aft  therefore  in  tomnion  co  all 
Animals,  may  juftly  deferve  a  Place  in  this  Survey 
of  the  Works  of  God  in  the  Animal-Kingdom.  . 
;  And  here  I  ptight  launch  out  into  an  ample  De-' 
fcription  of  all  the  Parts  minittring  to  this  Jieceflary 
£^  and  ftiew  tjicj^urjous  Contrivance,  and  artifi*-^ 
cial  Strudure  of  them  ;  but  a  tranfient  View  &aU 
itiifice.  I  might  btgin  with  the  outward  Guard«j 
t^,q^bjrc  and  Mouth  i  but  thefe  have  been  alrljH^y 
touchcii  upon.  But  the  exquifite  Mechanifm  of  ijic 
i^'ar^^^'  its  Variety  of  Mufcles,  its  Cartilages,'  all 
,fp,exqpifitely  mddq  for  the  Purpofc  o£  Ref|i)irat]pnv 
^d  forming  the  Voice  (c)^  are  very  admirable  I'^and 

•i!c'    .:.  '■■■■  .  .  :    .■  .*  ■     ..  no 


iftCuAib^nt  Air ;  aiid  when  ihut,  the  Air  would  be  thereby 
^afletl 'fbrcibly  out  of  the  Bladder,  fo  as  to- blow  the  Fire, 
^his  Ejfperiment  I  take  Notice  of  here,  becaufe  (bcfidei  the 
^fiiiftfatiWn  it  gives  to  Refpiration)  that  great  Gemius  feems  16 
Jave^Had  a  truer  Notion  of  MsPhtgnofmrfnnt'thzxi  was  very 
•comthbn  then,  ifiz,  abput  the  Year  1677,  or  78  ;  as  alfo,  be- 
Cauife-I  have  in  fome  Authors  met  with  the  fame  £xper>men^» 
without  Mention  of  Dr.  fFifIs,  whofe  I  take  it  to  have  becfn*' 
"  'Artothet  Ufe  of  great  Confideration,  the  already  commend- 
ed Dr.  Ci[;ey7K  afligns  ;  namely,  to  Form  the  filaftick  Globules 
^f  t(4ijch  the  Blood  principally  confifts,  wtthoat  which  there 
wpald  be  a  gencrial  Obflrudlion  in  all  the* capillary  Arteries. 
'Chsyne^s,  PhiUfophkal  Frtnciplts  of  Natural  ReUgion ;  or  Harrii*$ 
'Lex.  ^ech,  in  Lungs.  • 
".  '  (h)  Gen.  li.  7,  —  vi.  17.  and  vii.  15, 
*  *ff^  Becaufe  it  would  be  cndlefs  to  fpecify  th«  curioits  Mt- 
"'chaiitTm  of  all  the  Parts  concurring  to  the  Formation  of  the 
-Voice  ;,  I  Ihall  therefore,  for  a  Sample,  note  only  two  Things: 
'  I.  There  are  thirteen  Mufcles  provided  for  the  Motion*  of  the 
•fiv<r  Cahjages  of  the  Larynx^  Qibf.  Anut.  lib.  li.  Cap,  i^^a 
SIgd  of  the  careful  and  elaborate  FFOtifiOft-tiiat^  ii  made,  for 
-'-v.;  ;.    ..  Ihc 
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iio  kfs  fb  is.  the  Tongue  (d)^  which  mimfters  to 
jthat,  and  ms|ny -other  Ufes  too.  , 

Next,  the  Fabrick  of  the  (e)  "Trachea  deferycg 
vefpecial  Remark.     Its  Valve,  the  Epiglottis  on  the 

Top, 

jthe  Voice.  ?.  It  is  9  prodigious  JFaculty  of  the  Glottis y  ia 
cohtradling  and  dilating  itfelf  with  fuch  Exquifitenefs  as  to 
Form  all  Notes.  For  (as  the  ingenious  Dr.  Keil  faith,)  fup-- 
fofittg  the  gr tat  eft  Diftanct  of  the  t«wo  Sides  tf  the  .Glottis,  to  be 
opf  i^gnth  Part  of  an  Inch  in  founding  tivel've  Notes^  (to  nvhich  tb^ 
Voice  eafily  reaches  ;J  this  Line  mufi  he  divided  into  twelve  Parts^ 
each  of  <which  gives  the  Aperture  requifte  for  fuch  a  Note^  wuitk 
a  certain  Strength.  But  if  *we  confider  the  Sub-divifan  of  Notes ^ 
into  *which  the  Voice  can  run^  the  Motion  of  the  Sides  of  the  Cilot- 
tis  is  ftill  fvaftly  nicer.  For  if  two  Chords  founding  exa^fly  Ufiir 
Jons,  on/i  befsorteiad  one  two  tboufandtb  P^ri  of  its  Length  %  ajufi 
Ear  <will  perceive  the  pi/'agreementp  and  ^  good  Voice  *wiU  found 
the  Difference t  fwhicb  is  one  hundred  and  ninety -fsxth  Part,  of  a 
Note,  But  fuppofe  the  J^oice  can  divide  a  Note  into  a  hundred 
Parts,  St  follows  that  the  different  Apertures  of  the  Glottis  4<J?«- 
ally  divide  the  tenth  Part  of  an  Inch  into  twelve  hundred  Parts^ 
the  Effe£^  of  each  of  *which  produces  a  fenfible  Alteration  upon  a 
good  Ear.  But  becaufe  each  Side  of  the  Glottis  moves  juft  equally^ 
therefore  the  Divijions  are  juft  double ;  or  the  Sides  of  the  Glottis^ 
by  their  Motion,  do  ailually  divide  one  tenth  Part  of  an  Inch  int0 
two  thoufand  four  hundred Parts^  Keil's  Anat.  cap.  iii.  fed.  7. 

(d)  Among  the  Indruments  of  Speech,  the  Tongue  is  a  ne- 
ceiTary  one  ;  and  fo  necefTary;  that  it  is  generally  thought  no 
Speech  can  be  without  it.  But  in  the  third  Tome  of  the  Epbem, 
Germ,  is  publifhed,  Jac.  Rolandi  Agloffoftomograpbia,  five  Der^ 

ffripfio  Oris  fine  l*isigi^  qfiod  perfede  loquitur^  &  reliquas  fufls 
fun&io^es  nafuraliter  exercet.  The  Perfon  dcfcribed  is  one  Pet. 
J)wrand,  a  French  Boy,  of  eight  or  nine  Years  old^  who,  at  five 
or  fix,  loil  his  Tongue  by  a  Qangrenei^zos&otit^  by  the  Smallr 
Pox :  Notwithftandin^g  which,  he  could  (as  the  Title  faith) 
fpeak  perfe£lly,  as  alfo  tafte,  fpit,  fwallow,  and  chew  his  Food  ; 
but  this  latter  he  could  doQuly  on  that  Side  he  put  it  into,  not 
being  able  to  turn  it  to  the  other  Side  of  his  Mouth. 

In  the  fame  Tra^,  Chap,  6.  is  this  Obfervation  of  Ventrilo^ 
quous  Ftrfons ;  Memini  me  a  quodam  fat  celebriAnatomico  audi-- 
vlffhy  dum  de  duplicaturd  Mediafttni  ageret,  fi  Membrana  ifta  du* 
plf^  naturaliter  unit  a  in  duas  partes  dividatur,  Ipquelam  quafiex 
peSlore  procedere,  ut  circumft antes  credant  Damoniacum  hunc,  aut 
^fernomythum. 

(e)  The  Variation  of  the  Wind-Pipe  is  ohfervable  in  evey  Crea* 
tnrfi  according  as  it  is  nsceffary  for  that  of  the  Veicf.     In  aif 

1  L }  y^chin* 
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TTOIH  to  feiicfe  agiinft  all  AnhoyanSfei  -,  its  taniiafeiw 
nous  Rings  (f)  nearly  etivirohihg  it^  irith  its  mttc^ 
bfanous  Pare  next  tha  tJulltti  to  gi*e  the  freer  Paf- 
fag^  to  the  Defcent  of  ^t  Food  -,  land  kftly,  \^ 
inntr  Tegument,  of  exquifiteSenfc,  to  be  readily  af- 
fe6bcd  with,  and  to  make  Efforts  againft  every  thing 
that  is  hurtful  or  ofFenfive ;  thefe,  I  fay,  do  all  juftly 
deferve  our  Admiration. 

And  no  lefs  prodigious  are  the  Part^  farther  withr 
in  5  the  Bronchi  the  P^^cul^(g)\  with  their  mufcu- 

lar 


Ult^iB,  ^tvhich  hnth  d  <u fry  finall  Voice ^  it  is  bardh^  more  than 
ftnm^ritMus:  And  in  n  Pigeon,  *wbicb  hath  n  /ew  end  fef^ 
i^ctt^  it  is  petrtly  cartilaginous^  and  partly  ntembrasmus.  In  an 
Ovirl,  ttubich  hath  a  gotij  aadihk  Note,  it  is  more  cartilaginous  ^ 
"tut  that  ef  a  jay  hath  hard  Bones  infteud  of  Cartilages  ;  and  fi 
«/*«  Linnet :  Wherthy  they  have  both  of  them  a  huder  andftrmger 

The  Rings  of  the  WtndFipe  are  fitted  for  the  M&duktion  af  tht 
ypice :  for  in  Dogs  and  Cats,  fwhich,  in  the  Exprejfion  of  divers 
Paj^ensy  ufe  a  great  many  Notes  (as  Men  do)y  they  ure  open  and 
fiexihicy  us  in  Man,  Whereby  all,  or  any  of  them^  are  dilditd  or 
totAraSedy  more  or  lefs y  as  is  xon^eiiient  far  ^  highut  tr  deeper 
Noie^  &c.  nvhefeas  in  fome  other  Animals j  as  in  the  Jap&n  Pea- 
cdck>  nuhich  ufeth  hardly  more  than  one  Jingle  Note^  they  are  en^ 
tircf  &c,     Grcw's  Cofmolog.  Sacr,  book  I.  chap.  v.  feft.  9, 

JO- 

(f)  it  18  a  farther  manifcfl  Indication  of  fingular  I>eAgn  in 
the  cirtilaginous  Rings  of  the  Afptta  Arteria^  th^t  all  thc^ 
Way  where  they  arc  contiguous  to  the  Oefiphagusy  they  are 
xnembranOtts,  to  afford  an  eafy  Paffage  to  the  Food  ;  but  after 
that,  in  the  Bronchi,  they  are,  fome  completely  angular,  ibme 
triangular,  fcfr.  And  another  Obfcrvable  is,  Ihe  lower  Part» 
of  the  foperior  Cartilages  receive  the  upper  Parts  of  the  infe- 
rior in  the  Brtmchi  ;  whereas  in  the  Afpera  Jrteria,  the  Carti- 
lages run  and  remain  parallel  to  one  another;  which  is  a 
noble  Difference  or  Mechanifm  in  this  ^ih  a  Manner)  one  iand 
the  fame  Part,  enabling  the  Lungs,  and  Bronchi ^  to  contra^ 
themfelves  in  Expiration,  and  to  extend  and  dilate  themfelves 
in  Infpi ration. 

(g)  I  fliall  not  here  intrench  fo  much  upon  the  Anatomift's 
PmvinQe,  togive  a  Dcfcription  of  the  Lungs,  although  it  be  s^ 
cdrious  Piece  of  Cod's  Workmapfhip  j  but  refer  to  Signfor 


iar  Fibres  (h)^  as  f<>me  adcrt  they  have,  togeriier 
with  the  Arteries  and  Veins,  which  every  where  ag»- 
«)aiptmy  ifhe  airy  Paffages,  for  the  Blood  to  receive 
tbtxt  its  Innpregfiations  from  the  Air., 

Frora 


^ialj>igbi^  the  firft  Difcov^rer  of  their  Veficula  in  1 660,  in  his 
two  Letters  to  Bortlli^  it  Pulmon.  Alfo  to  Dr.  WilUsh  Pharm. 
rat,  p.  2.  ^cd.  1.  cap.  i.  di  Refpin  Orig,  ^  U/.  wiio  as  he 
wn>te  after  Malpighi^  fo  hath  more  accurately  defcribcd  thofe 
jParts ;  and  to  Mr.  Cooper's  Anat,  Tab.  24,  25.  And  if  the 
Jleader  hath  a  Mind  to  fee  what  Oppofition  Signior  MalpighH 
^Hcov^ies  met  with  at  H6me  and  A  broad ,  and  wrhat  Contro- 
^vcrfies  he  had  on  ithast  Account ;  as  alfo  his  Cenfares  of  Dr. 
Willises  Defcription  and  Figures,  he  may  confolt  Mdptghft 
Xtfe,  written  byhimfclf;,  p.  4  to  -2 1 . 

»  That  the  I^ungs  confift  q^  Veficula ^  or  L(^hu.li  of  Veficul^e^  ad- 
mitting of  Air  from  the  Bronchi^  is  vifible,  becanfe  they  may 
■be  blown  up,  deanfed  pf  Blood,  and  fo  dried.  But  Mr.  Conxj* 
fer  faith,  he  could  never  part  the  Lobuliy  .j[fo  as  to  make  Dr, 
^///w's  Fig,  I.  Tab,  3.  iff  4.)  fo  that  probably  the  FeficuU 
-are  contiguous  to  one  another  ihrou-ghout  each  Lobe  of  the 
Lungs,  And  not  only  Air,  but  Dicmerbroeck  proves.  That  the 
Vfficula  admit  of  Dull  alfo,  from  two  Afthmatick  Perfons  h.« 
opened ;  one  a  Stone-cutter's  Man^  the  Vsficula  of  whofe  Lung* 
•werefo  buffed  with  Diril,  that  in  cutting,  his  Knife  went  as  if 
through  an  Heap  of  Sand  ;  the  other  was  a  Feather-Driver, 
fvhohad  thefe  Bladders  filled  with  the  Hne  Dull  qr  Down  of 
Feathers, 

(b)  There  is  a  confiderable  Difference  between  Dr.  Willis 
end  EtmulUr^  i//s. -Whether  \\i^  Veficula^  of  the  Lungs  have 
any  mufcular  Fibres,  or  not  ?  Etmuller  exp^efly  faith,  Nullas 
Fibras  mufculojas^  tnulto  minus  rubicundum  MuJ'culorum  ^compagem 
(funt  enim  Veficula:  albida  ^  fere  diapbana)  in  ipfis  repcriri* 
Ubi  fupra,  cap.  vi.  fc:d.  2.  And  afterwards,  fe£l.  3.  Pulmones 
efie  molhs  flexilefque  mufiulcfis  fibris  ceu  propria  explicationis  orgar 
mis  deftiruros.  But  Dr.  Willis  as  exprefly  aflerts  they  have  muf- 
culous  Fibres,  and  affigns  an  excellent  Ufe  of  them  ;  Cellule 
ifia  ifeficularesy  ut  nixus  pro  expiratiope  ^ontraSii'vos  edant^  etiam 
jfibrasy  uti  per  MicrofcopiuA  plane  con/picere  cfi^ .  mufculares  obti- 
nent,  Ubi  fupra,  fe^l.  16.  And  in  the  next  Sedtion,  Vt  pro 
'data  occafione  ynajarem  aeris  copiam  exfiifflent^  out  maieriam  extuj- 
"fiendum  ejiciant,  fibris  ?nMjcularibus  donates ^  fife  arSiius  conirahunt^ 
xonttntiKiue  fua  penitus  exterminant.  Et  enim  ordi/iaria  peJloris 
SyfioUti  ^^*^i  fnufculorum  relaxationes  ex  parte  efjiciunt,  aerem 
fftrfan  Wum  i  Trachea  '"£  B^onchiis,  baud  1  arm ii  a  Vificulls,  quar- 

^4  V'^ 
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From  hence  I  might  procjeed  to  the  commodious 
Form  of  the  Ribs  (i)^  the  curious  Mechanifm  of 
the  Intercoflal  Mufcles  (k)^  the  Diaphragm,  an4 
ail  the  other  Mufcles  (l)y  miniflring  both  to  the 
ordinary,  and  extraordinary  Offices  of  Refpiration. 

But 


que  we  ejiciunt :  propter  (fas  (quoti€(  opus  erit)  imaniendqs%  i^ 
to$i»s  Pe^oris  cavitas  plftrimum  anguftatur^  (ff  celbil^  ipfie  *vefi* 
iulares  a  propriis  Jibris  confiriSis  coarSantur^ 

(i)  Circa  has  motus  [/ciL  PeSoris  dilationemt  ^c."]  M*vifU 
Cenditoris  mechanicen^  ad  regulas  M^tbematicas  plane  adaptam^ 
fatis  admirari  mn  ptjfumus  ;  fiquidem  nulla  alia  in  re  manifeflius* 
'O  Qtli  yiui/J^uv  videtur,  ^ippi  cum  fe^cris'f  turn ampliaiio, 
turn  coarSlatio  a  quibufdam  Mujculii  (quorum  munus  unicum  eft  con^^ 
trahere)  perfici  debeat  \  res  ita  injiituitur^  ut  Cofta  qua  thoracis^ 
velut  parallelogrammi  oblongi  verfus  cylindrum  incur<vati^  laiera 
efformantt  in  figuram  modo  quadrdtam,  cum  angitlis  re^is,  pro  pec*- 
/oris  ampliatione ;  modo  in  raomboeidem,  cum  angulis  acutis  pro 
eju/dem  contra3ione,  ducantur^  t^c.     Willis,  ubi  fupra,  fedt.  2&. 

Galea  having  fpoken  of  the  Parts  miniflering  to  Refpiratioliy 
concludeth,  Nihil  ujquam  a  Naturd  ullo  pa£io  per  incuriam,  fu^ 
ijfe  prateritum^  qua  cum  omnia  prafentiret  \i  prowderety  qua 
Junt  necejfaria  ilia,  qua  cau/a  alicujus  extiteruntt  confecutura^  om^ 
nibus  inftaurcuiones  parare  occupauity  (MJus  apparatus  copio/a  fa* 
£ultas  admirabilem  Sapientia/h  teftantur.  De  Uf.  Part.  lib.  v. 
cap.  15.    Sfee  alfo  lib.  vi.  cap.  1. 

(li)  For  the  Strudurc  of  the  Iwtercofials^  Midriffs  &c.  I  ihall 
refer  to  Dn  Willis  and  other  Anatomifts.  But  Dr.  Drake  taxeth 
Dr.  Willis  with  an  Error,  iu  fancying  there  is.  an  Oppofition  in 
the  Office  of  the  Jntercoftalsy  by  Reafon  that  the  Fibres  of  the 
external  and  internal  Inttrcoftals  decuflate ;  that  therefore  the  ex* 
ternal  ferve  to  raife  the  Ribs,  the  internal  to  draw  them  down. 
But  Y>Y,  Drake  is  of  Steno*%  and  Dr.  Mayow^s  Opiniop,  That, 
notwithftanding  the  DecufTation  of  their  Fibres,  the  Power 
they  exert  upon,  and  the  Motion  they  exert  in  the  Ribs,  is 
one  and  the  fame.  Drake's  Anat.  lib,  ii.  cap.  7.  and  lib.  iv, 
cap.  5.     Mayo<w  de  Re/p,  cap,  7. 

(I J  Although  J^t,  Drake,  and  fome  others,  deny  the  Inter- 
cordis  being  Antagoniil'MufcIes,  as  in  the  preceding  Note  9 
yet  they,  and  moft  other  Anatomifts  that  1  have  met  with,  at* 
tribute  a  confiderable  Power  to  them  in  the  Aft  of  Refpiration, 
as  they  do  alfo  to  the  Subclavian  and  Triangular- Mufcles  ;  but 
tl  e  learned  Etmuller  denies  it  for  thefe  three  Reafons :  i.  j^/4 
TPjprando  nullam  in  Hits  CQntra^ionem  fentio.  2.  ^ia-^ Jibt 
ih%ficem  non  adducuitur,  Csfc.  3.  ^ia  Cofta  omnft  M  aliis  modo 
•  inarrati^ 
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But  pafiing  them  by,  I  Iballdop  at  om  pro(llg|ou9 
Work  of  Nature,  wid  manifeft  Contrivance  ojt  the 
Almighty  Creator,  which  although  taken  Notice  of 
by  others  (m)^  yet  cannot  be  eafily  pafled  by  in.  the 
Subjedt  I  am  upon ;  and  that  is  the  Circulation  of 
the  Elood  in  the  Fatus  in  ]fbe  ff^qmk^  fp  different 
from  the  Method  thereof  aJFter  it  is  Born.  In  the 
Womb,  whilft  it  is  as  one  Body  with  the  Mother, 
and  there  is  no  Occafion,  nor  Place  for  Refpiration, 
tjjere  a^e  two  Paffagcs  (n)  on  Purpofe  fo)r  the  T.ranfr 
Oiiflion  of  the  Blood  without  palfing  it  through  the 

Lungs, 

fnarratif  mufcttUs  mtveutur^  iique  Jimul^  JsTr*  Intercoftaks  ita^ 
que,  necnon  Subcla<vios  Mufiulos  Coftis^  pmriitum  inftar^  ad  cam* 
fUuda  inttrftitia  inUrcofialia^  feSu/que  intigrandum,  ac  Cojias 
(onmaendasf  intirttBos  ejfe,  ^bahi liter  concludo  ;  quo  munere  iri- 
angulares  etiam — fungu  raihni  con/entiineum  eft»  ^tmul.  DifTert* 
ii.  cap.  4.  fed.  6. 

Bat  as  to  the  Ufe  of  the  Triangular- J^u/cU  in  Refpiratioiiy 
.  we  may  judge  of  it,  from  its  remarkable  Size  and  Ufe  in  a 
Pog;  of  which  Dr.  fTillis  gives  this  Account  from  FaUopius': 
In  Homiue  pafvus  adeb  ^  fubtiiis  ifte  [Mulculus]  eji,  ut  *vix  pr9 
Mufculo  qccipi  qutat  :  in  Cane  per  totum  os  pe^qris  protenditur,  IS 
fortilapues  Mines^  etiam  *verarum  Coftarum  fterno  inofculatas^  ec^ 
fupat ':  Cujus  difcriminis  ratio  divinam  circa  Animalium  fairicas 
f^revidentiam  plane  indigitat,  ^ippe  cum  hoc  animal,  ad  curfus 
^velocijpmos  l^  diu  continuandos  natum^  quos  fanguis,  dnm  intenfius 
agitatur,  rite  accendatur  eventileturque,  aerem  celerrime  iff  forti- 
ter  uti  infpirare,  ita  etiam  exfpirare  debet  —  idcirco  propter  bunc 
aSum  firmius  obeundum  (cuju$  in  Homint  baud  magnus  eft  ufus) 
mufculus  caninus  molem  irlgenttm  ^  tanto  operi  parem  /ortitutm 
WilliSf  ubifupra,  feft.  32. 

(m)  Ray'j  Wifdom  of  Qod  in  the  Creation^  p.  343. 

(n)  Mr.  Che/elden,  an  ingenious  and  moft  accurate  AnatOr 
mift,  having  fomewhat  Particular  in  his  Obfervations  about  the 
Circulation  of  the  Blood  through  the  Heart  of  the  Foetus^  I 
fhall  prefent  the  Reader  with  fome  of  his  Obfervations,  which 
he  favoured  me  .with  the  Sight  of.  The  Blood  (faith  he)  ivhicb 
is  brought  to  the  Heart  by  the  afcending  Cava,  pajfes  out  of  the 
l^igbt  Auricle  into  the  Lefit  through-  a  Paffdge  called  Foramen 
Pvale,  in  the  Septum  [common  to  them  both]  ^without  pajjtng 
(hrottgb  the  right  Ventricle  (ai  after  thi  Birth)  while  the  Blood 
frotfi  the  df/ctndin^  Cava  pafeth  through  the  Ri^ht  Auricle  an4 
'  VentricU 
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Lttttgs.  But  as  Icon  as  tkit  Fuetus  is  born,  and 
becottiie  thereb)  a  p«-fc<aiy  dtftihft  Being,  and 
breathes  fbr  itfetfi  then  thefe  two  Paflkges  are  fliat 
up;  one  nearly  obliterate,  the  otiier  becomes 
6nly  ^  Ligament,  except  in  fome  Creatures  that 
Afe  AmpWfeioiiis,  dr  are  forfced  to  lie  lottg  under 
Water,  m  whom  thefe  P^fliges  probably  remain 
open  ft?). 

And  now  what  Aftiott  of  any  ratiohal  Crea;ture, 
whiat  is  there  m  a  Man's  Life,  that  doth  more 

plainly 


VentrtcU  into  the  Pulmonary  Artery^  and  thence  into  the  Aort9 
'  Ihrou^h  the  Du^y  het^ikt  that  and  fhe  Pulmonary  Artery ^  calied 
DtiJloB  Arreridfus,  ^hi^ft  a  fmatl  Portion  of  the  Bloody  thrown 
irito  the  Pulmonary  Artery^  fajfeth  through  the  Lungs ^  no  mere  than 
isfufficient  to  keelp  open  the  Pulmonary  FeJ/ils.  Thus  both  Ventricles 
tire  employed  iit  dri'ving  the  Blood  through  the  Aorta  to  all  Parts 
of  the  Fistus,  and  to  the  Mother  too.  But  after  the  Birth,  th0 
Blood  heing  to  he  dri*u£nfrom  the  Aorta  through  the  Foetus  alone^ 
and  not  the  Mother  toop  one  Ventricle  htcomes  fufficient,  <whiM 
the  other  is  employed  in  driving  the  Blood  through  the  Lungs,  the 
DaduB  Arteridfas  heing  Jhut  up  by  Means  of  the  Alteration  of 
its  Pofftion,  lohich  happens  to  it  from  the  raifing  of  the  Aort^ 
^  the  Lungs,  nvhen  they  become  inflated.  After  that  the  Blood  if 
thus  driven  into  the  Lungs,  in  its  Return  it  Jhuts  the  Valve  of  the 
Foramen  Ovale  againft  the  Fommen  itfelf,  to  whofe  Sides  it 
foon  adheres,  hnd  fo  ft  ops  up  the  Paffage.  The  Dudus  Artcrio- 
fos,  or  Ductus  Arteriofas  in  Ligamentum  verfus,  is  ftldom  to 
he  difcerned  in  aduk  Bodies,  but  the  Figure  of  the  Foramen  OvaU 
is  ne^er  obliterated, 

(oj  k  hath  beeft  generally  thought  tiot  to  be  improbable, 
but  that  on  fome  Occafion  the  Foramen  Vnjak  may  rcteaii 
open  in  Man.  In  a  Girl  of  four  or  five  Years  of  Age,  Dr. 
Vonnor  found  it  but  half  clofed,  and  in  the  Form  of  a  Cref- 
cent.  And  he  thinks  that  A>nieivhat  of  this  Kind  might  be  in 
the  Perfon  whofe  Skeleton  was  found  to  have  no  Joints  in  ditt 
feack  Bohe»  Ribs,  ^c.  Of  which  a  Defcription,  with  Cuts, 
Ihay  be  found  in  PhiL  Tranf  N^  215.  And  more  largely  in 
hh  Differt,  Med,  Phyf  de  ftu].€nde  OJ/ium  coalitu,  where  he  adds 
to  the  Girl,  in  whom  the  Foramen  O'vale  Was  not  (hur,  a  like 
Ob/ervation  of  another  Girl  he  opened  at  Oxford,  of  three. 
.Years  Old  ;  In  qua  -Foramen  0>vale  fere  etat  occlufum,  in  «r/- 
4io  tamen^  exik  foramine^  per  quod  TurtOidgtH  faciR  tran/mifi^ 


f>1Mhfy  lfa«w  Deftgny    R^tfon^    a<id  Conttifirice^ 
thM  this  vtty  A£k  orNBCiire  doth  cfae  Contrivitioe 

and 


«ril  ^^iMl^;)>»  ^6.  So  Mr.  Ctfnvpfr  (than  .whom  none  mora 
accurate  and  better  Judge)  faith,  I  home  ^fteu/bund  the  ¥ot^.^ 
men  Ovale  apeu  in  the  Adult.  Anat.  Append.  Pig.  3.  But 
Mr.  Ch^/elJen  is  of  a  different  Opinion,  of  which  in  the  foU 
lowing  Note:         . 

PVoA  fomewkat  of  this  Canfe*  I  am  apt  to  think  it  was 
that  the  Troxningh^lm  Gardener  efcaped  drowning,  and  feme 
others,  mentioned  by  Pechliu.  His  Stories  are,  Hartutinnut 
Vronninghobnenjis  etiiufknum  'ui-vtns^  annos  natut  65,  ^  ilUt 
^tatt  fatis  adbuc  nfolens  ^  vegetus,  cum  ante  1 8  annciy  alii  im 
aquas  delapfo  opfm  ferre  'vellet^  forte  fortuna  &  ipfi  pit  gia- 
ciem  incautius  procedenst  aquas  incidit  1 8  ulnas  profundas  :  mhi 
ille,  iorp'ore  ereSio  quafi  ad  perpendiculum,  pedibus  fundo  aiha*' 
Jit.  ^  Cbnftitii  fic  per  1 6  borasy  antequam  produceretur  in  otH 
ras.  Dixit  autem,  Jimul  ae  infra  aquarum  fuperficiem  fuit  di^ 
merJuSf  ftatim  tiniguijfe  lotuM^  l£^  fi  quern  turn  beAuit  m^tum 
^  fenfuTHy  amifijft^.  niji  quod  fonantes  Stechelmii  campanas  etiaM 
Jfub  aquis  obfcurius  percipere  fibi  ft  'vifus.  Sen/it  etiam,  fatim 
fefe  'velut  'veficulam  ori  appticafey  adeh  ut  aqua  nulla  ^s  pem^ 
ira'veriti  in  aires  *vero  tranftum,  etiam  fentiente  ilky  babue-^ 
rit  ;  at  que  inde  auditum  fuum  debilitatum  aliqtiandiu  tffe.  Hot 
faiu  du/Tf  1 6  boras  permanfit  fruftra  quafitus  tandem  reperium^ 
contQ  in  caput  infixo^  xujus  etiam  fenfum  fe  babuijfe  dixit^  fun* 
do  extraxerunt,  fperantes  ex  more  aut  perfuafone  gentis  re*tn^ 
Qurum  eje.  jtaque  pannis  linteifque  pYoduElum  ob'voliMMty  nt 
aere  admifti  pojftt  pernicibfui  fuiurus  fuhitb  illapfu  :  euftodituM 
fic  fatis  ah  aere  fenfem  fenfifnque  tepidiori  loco  admo'vent  mo3i^ 
calidis  adoriuntur  f^fiisy  fri canty  radunty  ^  fuffictminktuik, 
tot  boris  fanguinis  corporifque  motum  negofio/d  ilia  opera  redit^ 
cunt  :  denique  antapopleSicis  tff  genialibus  liquorihus  nfita  red^ 
dunt  Jff  prifiina  mobilitati.  RetuUt  is  atqtie  oftendit  fe  etiefrr,* 
stum  in  capite  circumferre  vejiigia  'violenti^e  a  conto  iUatety  & 
cepbalalgiis  vexari  gra^ij/imis,  Et  propter  bunc  ipfufn  cafum^ 
religiose  a  popularibus,  iB  bujufce  ret  teflihus  probatttm,  Strt^ 
nijfma  Regina  matris  munifctntid  tff  annuo  ftipendio  eft  dona*> 
tus  —  tsT  Serenif  Principi  —  oblaius  nn'vus  fui  teftis  • —  Config* 
nattm  manu  babes  Hiftoriam  D.  Tilafiiy  Bibliotb,  Reg.  frse- 
fcQiy  qui  teftatus  eft  fe  pr^novlffe  fnulitfemy  qua  tres  ipfitt 
dies  fub  aquis  bafity  ^  ftiiiikm  in  ttiodum^  quo  Hortulanus  ilU^ 
refufcitaiOy  adbuc  dum  lucis  plena  fruitur  iifurd,  Acctdit  Nvb. 
Surmanni  — fdesy  qui  confeffus  efty  —  y?  in  pago  Bon«fs  /«- 
ro^bia  Pithoviae  concionem  frtqutntaffo  funebtetn^  in  fud,  iu^ 

aaa 


.\. 
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and  Defign'df  the  great ;Q op  of  Nature?  What 
is  Thougbt  and^neoftttrivanct,  if  thw  b(?  HQt::^ 
Namely,  That  there  fliouW  be  a  temporary  Part 
in  the  Body,  made  juft  for  the  prefent  Exigence ^ 
to  continue  whilft  there  is  Occafibn  for  it,  an(i' 
to  ceafe  when  4;hcre  is  none 5  in. feme  Creatures. 
t6  remain  always,  by  Reafon  of  their  amphibious 
Way.of  X-iving,  and  in  Land- Animals  (purely  fuch)* . 
to  ceafe. 

Another  excellent  Contrivance,  a-kin  to  the 
laft,  is,  for  the  Prefervation  of  fuch  Creaifures  whofe 
Q<;cafiohs  frequently  neceflitate  them  to  Jiiye  with- 


mSia  rfcepferti  Frs^co  Senh  cuju/dam  feptuagenarii  Laar.  Jonae  — 
sudi'uerii  ex  ore  ConcionaioriSf  <vi'vupt  eupiy  adolefcentem  17  anno^ 
ttotty  aquis  fubmerfum^  7  demi^m  bebdomadd  (rem  prodigiofam  ! } 
txtraSium  ad  fe  rj^dujfe  njii^um  IS  incplumm,  Pechlin*  de  Aer^ 
h  AUm.  def.  cap,  10. 

Shall  we  tp  this  paufe,  or  to  the  Oflification«  or  more  than 
ordinary  §tren&th  of.  ^e  Wind-Pipe,  attribute  the  Recovery 
to  I^ife  of  Perfon^s  hanged  ?  Of  which  VecbUn  gives  an  In^ 
ftance  that  fell  un^er  his  own  Knowledge,  of  a  Woman  hang- 
ed >  and  in  all  app;:ar^nQC  dead,  but  recovered  by  a  Phyfician 
accidentally  ,comi9g  in,  with  a  plentiful  Adminiltration  of 
5//r.  Scd.  Armon.  Pechl.  ib.  cap.  7.  And  the  Story  of  Antie 
G^fieHy  executed  .at  Oxford^  December  14,  ;650,  ^s  ftill  remem- 
bcred  am,ong  t^e  iSeniors  there.  Sbe  ivas  banged  by  tbe  Neck 
near  balf  an  Houry  f^tne  of  ^er  Friends  in  tbe  mean  Time  tbump" 
tug  ber  on  tbe  Breafiy  others  banging  ivitb  ail  tbeir  Weight  up' 
en  ber  Legfy.  fometimes  lifting  ber  upy  and  then  pulling  ber  don.vn 
again  with  a  fudden  Jerky  tbereby  tbe  fooner  to  difpatcb  ber  out 
^  ber  Pain.';  as  her  printed  Account  wordeth  it.  After  (he 
yf^%  in  her  Coffin,  being  obferved  to  breathe,  a  lufty  Fellow 
ftamp^ij  with  all  his  Force  on  her  Breaft  and  Stomach,  to  put ' 
her  out  of  her  Pain*  But  by  the  Affiftancc  of  Dr.  Peify,  Dr. 
Willisy  J)r.  Batburfty  and  Dr.  Clarky  flie  was  again  brought 
to  Life,  I  myfelf  ftw  her  many  Years  after,  after  that  ftie 
had  {I  heard)  bprne  divers  Children^  The  Particulars  of  her  ' 
Cringe,  Execution*  and  Reflauration,  fee  in  a  little  Pamphlet', 
c2\\tA  NeiXfs  from  tbe  Deady  written,  as  I  have  been  ihforniedy 
by  Dr.  Batburft  (afterwards  the  moft  vigilant  and  learned  Pre- 
ftdent  of  Trinity  Collegey  Oxon)^  and  publiftied  in  1651,  witlii  * 
Verfes  tipon.thc  Occafion, 
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out^  or  with  but  little  Refpiratioiv;  Fifhes  might 
l>e  Aamed  here^  who&  ^Habit»ti0Q,i$  always  in 
the  Waters  ;  but  thcfe  belong  to  an  Eleinenc 
i^hich  I  cannot  at  prefent  engage  in.  But  there 
are  many  Animals  ot  our  own  Element,  or  paftfy 
fo^  whofe  Organs '  of  -  Re^ration,  whofe  Blood, 
ivhofe  Hearr,  and  other  Inftruments  of  Life,  are 
admirably  accommodated  to  their  Method  of  Liv- 
ing: Thus  many  amphibious  Creatures  f^jr,  who 
live  in  Water  as  well  as  in  Air;  many  Quadru^ 
peds,  Birds^  Infedls^^  and  other  Animals  who  can 
live  fomc  Hours,  Days,  yea,  whole  Winters,  with 
little  or  no  Re^iiration'y  in  a  Torpitude,  or  fort 
of  Sleep,  or  middle  State  between  Life  and  Death : 
The  Provilibn  tolde  for  thefe  peculiar  Occafions 
of  Life,  in  the  Fabrick  of  the  Lungs;  the  Heart, 
and^  other  Parts  of   fuch  Creatures  (g)j   is  m%- 


'  j.i.--n 


(p)  Tiie  SiO^aif.  hath  th«  Foramin  Ovale^  by  which  Mean's 
•41  is  ^Q^bled  to  Day  Iqqg  under  the  V/ater,  as  the  Pari/.  Ana^ 
tMiiJlsi     Of  which  fea  in  Book  VI.  Chap.  v.  Note  (ej. 

But  th^  fore-comroended  Mr.  ChefeUen  thinks  the  Foramen 
Ovale  is  neither  open  in  amphibious  Creatares,  nor  any  adult 
Xandi  Animals*  ff^hen  I  firft  (faith  h^):  applied  my/elf  to  the 
DiffeSiion  of  human  Bodiisj  J  had  no  Diftrvft  of  the  frequent 
Accounts  of  the  Foramen  DVale  heing  open  in  Adults  ;  hut  I  find 
fincey  that  I  miflook  the  Odium  Venarum  Coronariarum  for  th§ 
Foramen.  The  liAe  I  fuppofe  Authors  hipve  Money  who  ajfert  that 
it  it  tdixiys  open  in  amphihious  Animals  ;  for  ijoe  have  made  di" 
iigeta  Enquiry  into  thofe  Animals ^  and  never  found  it  open,  Nei^ 
ther  HMOuld  that  ( as' they,  imagine )  fer^ue  thefe  Creatures  tok«vt 
undet  Watery  as  the  Fbdtus  doth  in  Utero,  unlefs  /i6#Du£lu5  Ar- 
•terieAis  lAjas  open  alfi.^ 

This  Opinion  of  Mr.  Chefelden  hath  this  to  render  it  pro- 
bab],e»  That  the  Qftium  Venarum  Coronariarum  is  fo  near  the 
Foramen  OvaUy  that  li^ithout  due  Regard,  it  may  be  eafily 
millakfn  for  it.  Such  therefore  as  have  Opportunity  of  ex- 
amining this  Part  in  amphibious  Animals,  or  any  other  Sub- 
jed,  otight  to  feek  for  the  Ofiiumt,  whenevier  they  fafpeA  they 
Jiave  met  with  the  Foramen. 

(q)  Of  the  lingular  Conformation  of  the  Heart  and  Lungs 
of  the  Tortoifoy  which  is  an  amphibious  Animal*  fee  Book  VI. 
Chap.  V.  Note  CtJ* ... 

iiifcftly 
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nifcftly  the  Work  of  him,   who,   as  6k  pmi 
faith  frj,   Giv€4b  ta  all  Breaiby  ^d  Lift^md  id 


(r)  A^JtTpX.  ^rf. 


CHAP.    vin.         -      ; ' 

Of  the  Motion  of  Anknak. 

NEXT  to  the  two  Grand  Ads  of  Animal  Lift, 
their  Senfe  or  Rcfpiration,  I  fhal(  eeniyer 
their  Mction^  or  Locomotive^  Faculty  whereby;  tl^ey 
convey  tbemfelves  from  Plac6  to  rlace,  acc^pdinft 
Cp  their  OccaGons,  and  Way  gf  t-jfe :  And  %hfi  ^S- 
mirable  Apparatus  to  this  Purpp£^,  is  a  pUiti  Dfir* 
monftration  of  God's  particular  Forefight,  Care, 
and  efpecial  Providence  towards  all  the  Animal 
World, 

And  here  I  might  view,  in  tKe  firft  P1#k:^,  thjC 
Mufcles,  their  curious  StruAure  (a)^  the  nice 
tacking  then[i  to  every  Joint,  to  pull  it  this  Way, 
and  that  Way,  and  th^  other  Way,  according 
to  the  fpecial  Purpofe,  Defigja,  and  OffkC:  ^ 
every  fuch  Joint :    Alfo  their  various  Size  and 

Strength; 


(a)  That  the  Miif:ies  ape  compocmded  of  Fibres*  is  vafib^ 
enough.  Which  Fibres,  the  curious  and  iagenious  B^rMiiaxkj 
are  cylindraceous  ;  not  hollow,  but  filled  with  a  Tpofi^,  pithy 
Subftanc<*,  after  the  Manner  i>fEMe^,  as  he  difco^'ered  by  his 
MicrQfcopes.  BoreL  de  Mot.  Animal.  P^int  i.. 
. .         -  Thefc 
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Strength ;  fome  large  and  corpulent,  otfecrs  lefs;, 
and  fome  fcarce*  viQble  to  the  naked  Eye  •,  all 
cxadlly  fitted  to  every  Place^  and  every  Ufc  of 
the  Body.  And  laftly,  I  might  take  notice  qf 
the  mufcular  Motions,  both  ij:iyotuntary  and  fpoQ* 
taneous  (b). 

Next,  I  might  furvcy  the  fecial  Fabrick  of  the 
Bones  (c)^  miniftring  to  Animal  Motion.    Next,  I 

might 


Thefe  Fibres,  he  faith»  are  naturally  white  j  bat  ilerive  their 
Kednefs  only  from  the  Blood  i»  them.. 

Thefe  Fibres  do  in  every  Mufcle  (in  the  BelJy  at  lea  ft  of 
the  Mufcle)  raii  parallel  to  one  another^  in  a  neat,  orderly 
Form.  But  they  do  not  at  all  tend  the  fame  Way,  but  ibme 
run  aflant,  fome  long-ways,  (^o  according  to  the  Adlion  or 
Poiition  of  each  refpcftive  Mufcle.  Th«  Particular*  of  which» 
and  of  divers  other  Obfervables  in  the  Mufcles,  would,  beiides 
JFi^ures,  take  up  too  much  Room  in  thefe  Notee ;  and  there- 
fore I  mxifi.  refer  to  the  Aoa£omifis»  particularly  Suno,  B^^lk, 

el  J  The  infinite  Creator  hath  generally  exerted  hk  Artaod 
Care,  in  the  Provifion  made  by  proper  Mufcles  and  Mervet » 
for  all  the  di^erent  Motions  in  Animal  Bodies,  both  ii>voluii-  . 
lary  and  voluntary.  It  is  a  noble  Providence,  that  mod.  of 
the  vital  Motions,  fuch  as  of  the  Heart,  Stojpach,  Guts,.  (^Ta 
are  involuntary,  the  Mufcles  ading  whether. we  deep  or  wake, 
whether  we  will  or  no.  And  it  is  no  lefs  providential  that 
fome,  even  of  the  vital  Motions,  are  partly  voluntary,  partly 
involuntary^  as  that,  for  Inftance,  of  Breathing,  which  is  per- 
formed both  ileeping  and  waking ;  but  can  be  intermitted  for 
afhort  Time  on  Occafion,  as  for  accurate  Hearing  any  Thing. 
l^c,  or  can  be  increafed  by  a  ftronger  Blaft^  to  make  the 
greater  Difchafges  of  the  Blood  from  the  Lungs»  when  that 
any  Thing  over9harge8  them.  And  as  for  the  other  Motions 
of  the  Body,  as  of  the  Limbs,  and  fuch  as  are  voluntary^  it 
is  DO  lefs  Providence,  that  they  are  abfolutely  under  the 
Power  of  the  Will;  fo  as  that  the  Animal  hath  it  in  his 
Power  to  command  the  Mufcles  and  Spirits,  or  any  P^rt  of 
its  Body,  to  perform  fuch  Motions  and  Actions  as  it  hath  Occa- 
iioB  for. 

*  f^J  ^ufddicam  dt  OJJibui?  qua  fuhje^a  c&rpwi  mirahilfs  c^m* 
jnijjuras  habent^  ^  ad  ffahilitatem  apt  as  ^  ^  ad  artus  finiendos  at" 
i^mmodatASi  (sf  ad  motum^  13  ad  omntm  cprporif  a^iontm*  Cicer* 
de  Nat.  Oeor.  lib.  ii.  cap.  5$. 

.   3/ 
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By  Rea^n  it  would  b^  enjlefs  to  mention  all  the  Curioiities 
oiifervable  in  the  Bones,  I  fhall  for  a  Sample,  Angle  out  only' 
an  Inftance  or  two,  to  manifeft  that  Defign  was  ufed  in  thi^ 
StrnAure  of  the(e  Parts  in  Man* 

;  Th6  firft  ihall  be  in  the  ^tfrl-^9;»^  which  (among  many 
Others)  hath  thefe  two  Things  remarkable,  i.  Its  different 
Articulations  from  the  other  Joints  of  the  Body.  For  hericf 
inoft  of  the  Joints  are  flat,  and  withal  guarded  with  Afper^ 
•ties  and  Ho&ows,  made  for  catching  and  hotding/  fo  as 
^rmly  to  lock  and  keep  the  Joints  from  Luxations^  buc  withal 
to  afford  them  fuch  a  Motion,  as  is  nece/Tary  for  the  Incurva- 
tions of  the  Body.  2.  The  Difference  of  its  own  Joints  in  the 
Neck,  Back,  aad  Loins.  In  the  Neck,  ^t  Atlas ^  or  upper 
Virubra,  as  alfo  the  Dentata^  are  curioufly  made,  and  jointed 
'  (diferentiy  from  the  refl)  for  the  commodious  and  eafy  bend- 
ing and  turning  the  Head  every  Way,  In  the  Thoraxf  or  Back, 
.the  Joints  are  made  clofe  and  firm;  and  in  the  Loins,  more 
lax  and  pliant ;  as  alio  the  Spines  are  different^  and  the  Knot:^ 
«nd  Sockets  turned  the  quite  contrary  Way,  to  anfwer  the  Gc* 
cafions  the  Body  hath  to  bend  more  there,  than  higher  in  the 
Back.  I  fhall  clofe  this  Remark  with  the  ingenious  Dr.  KiilU 
Obfervation. 

The  BtruSiure  of  the  Spine  //  the  'very  heft  that  can  be  ctri- 
.iri'ved'j  for  had  it  been  ail  Bone,  ive  could  have  had  no  Motion  m 
our  Backs  %  bad  it  been  oftiuo  or  three  Bones  articulated  for  Mo^ 
tion\  the  Medulla  Spinalis  mnfl  have  been  neceffarily  bruifed  at 
Ofuery  Angle  or  yoint;  -  be/ides,  the  ivhole  <would  not  have  beenfo 
f  liable  for  the  federal  Poftures  ive  have  Occafion  to  put  ourfelvii 
in.  If  it  had  been  made  of  fever al  Bones ,  ^without  intervening 
Cartilages^  voe  Jhould  have  had  no  more  Ufe  for  it,  than  if  it  had 
been  but  one  Bone,  If  each  V ertebra,  had  had  its  own  Diftin^ 
Cartilages,  it  might  have  been  eafily  diflocated,  Andlaftly^ 
^he  oMique  Froceffes  of  each  fuperior  and  inferior  Vertebra,  keep 
the  Middle  one  that  it  can  neither  be  thruft  bdcknvards  nor  for-- 
•wards  to  comprefs  the  Medulla  Spinalis,  Keil's^  Anat.  cap.  j. 
fed.  8. 

Compare  here  what  Galen  faith  of  the  Articulations,  Liga- 
ments, Perforation,  Esfr.  of  the  Spine,  to  prove  the  Wifdom  and 
Providence  of  the  Maker  of  Animal  Bodies,  againft  fuch  a^ 
found  Fault  with  Nature's  Works  ;  anwng  which  he  names 
Diagoras,  Anaxagoras,  Afclepiades  and  Epicurus.  Vid.  Gakndo 
Uf  Part,  /.  12.  init.  and  Chap.  1 1 ,  l^'c,  alfo  /.  1 3.  init. 

2.  The  next  Inltance  fhall  be  in  one  or  two  Things,  where- 
in the  Skeletons  of  Sexes  differ.  Thus  the  Pelvis  made  in 
the  Belly  by  the  Ilium,  Offa  Coxendicis  and  Pubis,  is  larger 
in  a  Female  than  Male  Skeleton,  that  there  may  be  more 
Room  for  the  lying  of  the  Vifcera  and  Foetus.  So  the  Car- 
tilage bracing  together  the  two  Offa  Pubis,  or  ^harebonei^ 
Bartholine  faith,  is  twice  thicker  »nd  Vaxer   in  Women  than 

Men  t. 
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might  take  Notice  of  the  Joints  (d)^  their  cooi* 
pleat  Form  adjufted  to  the  Place,  and  Office  tbqr 
are  employed  in;  their  Bandage,  keeping  them' 
from  Luxations;  the  oily  Matter  (t)  to  lubricate 

them. 


,  Men :  »  alfo  is  the  Cartilage  that  tietb  tKe  0/  Saermm  to  its 
Vm$bru  ;  aad  all  to  give  Way  to  the  PaiTage  of  the  Fafut. 

Another  confiderable  Difierence  is  io  the  cartilaginoos  Pro- 
doAion  of  the  feven  long  Rib.s  whereby  they  are  braced  to  t&e 
Breaft-Bone.  Theie  are  harder  and  firmer  in  Women  than  in 
Men ;  the  better  to  fuppoit  the  Weight  of  the  Bceaft)*  i^e 
fucking  Infant,  lie. 

(d)  It  is  remarkable  in  the  Joints,  and  a  mantieil  ASi  ^ 

.Camion  and  D^fign :  !•  That  although  the  Motion  of  tt^e 
Limbs  be  circular,  y^t  the  Center  of  that  Motion  is  not  in  a 
Pointy  but  an  ample  Snperficies*  In  a  Point,  the  Bones  would 
wear  and  penetrate  one  another  ;  the  Joints  would  be  exceed- 
ingly weak,  lie,  but  the  Joints  confining  of  two  large  SMper*- 
ficies.  Concave  and  Convex,  fome  furrowed  and  ridged*  fome 
like  a  Ball  and  Socket^  and  all  lubricated  with  an  oily  Sab- 
dance,  the^  are  incomparably  prepared  both  for  Motion  and 
Strength.  2.  That  the  Bones  next  the  Joint  are  not  fyytn^^^ 
as  their  Extremities  commonly  are,  nor  hard  and  brittle,  bnt 
capped  with  a  ftrong,  tough,  fmooth,  cartilaginous  Sabftance, 
ferving  both  to  Strength  and  Motion. 

But  let  us  here  take  Notice  of  what  Galen  mi^ntions  on .  this 
Subjeft*     Articularum  unufquiffui  Eminent iam  difvitaft  immijpm 

'  bahet :  Viruntmntn  b^efwtajje  non  aeleo  nUrabile  eft  :  Sed  jt,  con^^ 

fidtr9ta  omnium  totius  eorforis  ^Jftum  mutfti  ecpfneyh/^f  EminenitAM 
eavitatibui  fufcifitniibui  aquaUt  /emfer  infotneru  :  H$c  mrrabife. 
jS/  enim  j»fto  amflior  effet  Cenfitas,  laxus  fane  l^  injirmus  Jieret 
articidus  ;  Ji  ftriSior^  motus^  difficulter  Jieret ^  ut  qui  nullum  'ver- 

fonem  babara  y  ^  Urie%lum  ejit  nw  parvum^  $eftinentiaj  offium 
arSatas  frangi  :  fed  borum  centrum  fa&um  eft*  — -  ^ed  quoniofn 
$x  tarn  Jecura  u^ftruSiopje  fgri^uhm  erat,  ni  moiiones  ^j^ilius 

farentf  IS'eminentue  offtum  et^lersrentur^  duplex  rurjus  anxtlium  in 
idNaiura  molita  sft,  .  I.  Cartilfiginf  os  utrumque  fuhungens^  eit* 
fue  obUnens :  aherumf  if  fie  CurlilaginibHs  humorem  uriQuofum^ 
melut  oleum^  fuperfundens  ;  per  qaem  facile  mqbiUs,  li  attriiu 
eontumax   omuit    arjic^letfiQ  Qffium   fa^d  *  eft.     '   ■"  pt  undiqui 

./iiligenter  Jriiculfts  emnie  e^diretur,  Ligamenta  qu^^am  eui 
utroqui  ofi  produxit  NaSura^    P^len  de  uf.  Part.  lib.  i.  cap. 

15- 

^e)  Ypt  the  affbrding  this  oily  or  mucilaginous  Matter, 
^re  are  QUndulo  very  comn^odioully  placed  near  ^e  Joints, 
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them,  and  their  own  Smoothnefs  to  facilitate 'their 
Motion. 

And  laftly,  I  rpight  trace  the  various  Nerves 
throughout  the  Body,  fent  about  to  minifter  to  its 
various  Motions  (f).  I  nf)ight  confider  their  Ori- 
gin (g%  their  Ramifitations  to  the  feveral  PartJ, 
and  their  Inofculations  with  one  another,  according 
to  the  Harmony  and  Accord  of  one  Part  with  an- 
othi^r,  neceffary  for  the  Benefit  of  the  Animal. 
But  fomc  of  thofc  Things  I  have  given  foraic 
Touches  upon  already,  and  more  I  (hall  mention 


lb  as  not  to  fuffer  too  great  Comprcffion  by  the  Motion  of  the 
neighbouring  Bones,  and  yet  to  receive  a  due  Preflbre,  fo  as  to 
.caufe  a  TufEcient  Em'iflion  Ctf  the  Mucilage  into  t}ie  Joints. 
Alfo,  another  Thing  confiderable  is,  that  the  excretory  Dufts 
jof  the  Mucilaginous  Glands  have  fonje  Length  in  their  Paflage 
from  the  Glands  to  their  Mouths  \  which  is  a  good  Contriv- 
^ncc,  to  prevent  their  Mouths  being  opprefled  by  the  Muci« 
'  Jage,  a$  alfo  to  hinder  the  too  plenpiful  Effufipn  thereof,  but 
,  yet  to  afford  a  due  Exprcflur^  of  it  at  all  Times,  and  on  all  Oc- 
jcafions,  as  pai'ticularly  in  violent  and  long-continued  Motions 
of  the  Joints,  when  there  is  a  greater  than  ordinary  Expcncc 
^fit.     Ste  Coivfer^s  ^nat.  Tab*  yg, 

C/J ^There  is  no  Doubt  to  be  made,  but  that  the  ^/lukltis 
receive  their  Motion  from  the  Nerves.  For  if  a  Nerve  be  out, 
or  ftreightly  bound,  that  goes  to  any  Mufcle,  that  Mdfcle  (hall 
immediately  lofe  its  Motion.  Which  is  doubtlefs  the  Cafe  of 
jParaly  ticks ;  whofe  Nerves  are  fome  of  them  by  Obflrudlions, 
or  fuch  like  Means^  reduced  to  the  fame  Sta^e  as  if  cut  or 
|)Ound.  .'  . 

And  this  alfo  is  the  Caufb  of  that  Numbne/s  or  Skepinefs  we 
^nd  oftentimes,  by  long  fitting  or  lying  on  any  Part. 

Neither  is\this  a  modern  Notion  only;  for  G^len  faith, 
Prin^ifrum  Nervorum  omnium  Cerebrum  efi^  f*f  fpinalis  Medulla* 
I — Et  Nervi^a  Cerebro  animalem  virtufem  accipiitnt  ^-^  Ner*vorum 
'  ptihias  fft  fac^ultatem  Sehsus  (5*  Motus  2t  pripcifio  in  partes  didu' 
fire.  And  this  l^e  intimates  to  h?kve  been  the  Opinion  of  Hip* 
focrates  and  Plato^  de  Uf.  Part.  lib.  i.  cap.  i6.  &  paflim.      ' 

CiJ  P^'  J^^l^f^  thinfc$,  that  in  the  Brain  the  Spirits  are 

rlaboraied  tliat  minifter  to  voluntary  Motion  ;  but  in  the 

Cfre^fJlum^  fuch  as  a^ed  involuntary*    or  natural  Motions ; 

'  fuch  is  that  of  the  Heart,  the  Lungs,  fcfr.   CfrebriAnat.  cap. 

flcrc> 
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hereafter  (h)y  and  ic  would  be  tedious  here  to  ia» 
(ift  upon  them  aih 

I  fhall  therefore  only  fpeak  diftinftly  to.  the 
Lococnotiye  Aft  itfelf,  or  what  dircftly  relates 
to  it.  / 

And  here  it  is  admirable  to  confider  the  various 
Mediods  of  Nature  (i)^  fuited  to  the  Occa(ions  of 
various  Animals.  In  fome  their  Motion  is  fwift,  in 
others  flow ;  in  fome  performed  wixh  two,  four,  or 
more  Legs;  in. fome  with  two,  or  four  Wings  \  in 
fome  with  neither  (k). 

And  firfl:for  fwifc  or  flow  Motions.  This  we  find 
is  proportional  to  the  Occafions  of  each  rcfpeftive 
Animal.  RepiileSy  YfhoCt  Food,  Habitation,  and 
Nefts,  lie  in  the  next  Clod,  Plant,  Tree,  or  Hole, 
or  can  bear  long  Hunger  and  Hardlhip,  they  need 
^either  Legs  nor  Wings  for  their.  Tranrportation  ^ 


{ibj  Sec  Booi  V*  Ctap.  viii. 

CiJ  To  the  foregoing  Ilhall  briefly  add  fome  Exaipplcs  of 
the  fpecial  ProvifiOn  made  for  the  Motion  of  fome  Animal^ 
by  Temporary  Farts,  Frogs  and  'Joadsy  in  their  "Tadpole- ft ate\ 
have  Tails,  which  fall  oiF  when  their  Legs*  are  grown  out. 
The  Lacena  Aquaiicaj  or  Water- Nenutt  when  young,  hath  io\x% 
neat  ramified  Fins,  two  on  a  Side,  grpwing  out  a  little  above 
lis  Fore-Legs,  to  poife  and  keep  its  Body  upright,  (which, 
gives  it  the  Refemblance  of  a  young  Firti,)  which  fall  off  When 
the  Legs  are  grown.  And  the  Nympha  and  Aurelia^  of  all.  or 
moft  of  the  Infedls  bred  in  the  Waters,  as  they  have  particular 
Forms,  difFereat  fr^m  the  Infeds  they  produce;. fa  have  alia 
peculiar  Parts  afforded  them  for  their  Motion  in  the  Waters : 
Oars,  Tails,  and  every.  Part  adapted  to  the  Waters,  Which  ^re 
utterly  varied  in  the  Infedls  themfdves,  in  their  mature  State 
in  the  Air. 

C^J  J^^  'Vfra  alia  animalia  graditnda^  aha  ferptndo^  ad  pafr 
turn  acceduntf  alia  volandOf  aUa  nando.  Cic.  de>  Nat.  DcOtp 
lib.  ii.  cap,  47. 

•  Compare  alfo  what  Gale/t  excellently,  obferves  concerning 
the  Number  of  Feet  in  Man,  and  in  other  Animals ;  and  xhp 
wife  Provifion  thereby  made  for  the  Ufeaod  Benefit  of^ the 
refpeftivc  Animals.  De  Ufl  Fart,  in  the  3^giiuiiDg  of  Xhp 
tjtiird  Book.' 

M  2  but 
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^ttt  their  vermicular  or  fimious  !N^otion  (per-? 
formed  with  no  lefs  Art,  and  ds  curiovrfly  pro* 
vided  for  as  the  Legs  or  Wings  of  other  Cita- 
tores ;  This,  I  fay,)  rs  fufficient  for  their  Con* 
veyance. 

-Man2in^  Beafts^  whofe  OccaHons  require  a  large 
Room,  have  accordingly*  a  fwtfter  Motion,  witK 
proper  Engines  for  that  Ser\rice;  anfwerable  to  their 
Range  for  Food,  their  Occupation  of  BoQnefs,  or 
thetr  Want  of  Armature,  and  to  fecure  them  againft 
Harms  f/j* 

But  for  the  winged  Creatures  (Birds  and  Infefts,) 
as  they  are  totravcrfe  large  Traftsof  Land  and 
Water  for  their  Fobd,  for  their  commodious  Habi^ 
tation,  or  Breeding  their  Young,  to  find  Places  of 
Retreat  and  Security  from  Mifchiefs ;  fo  they  have 
^pccffdingly  the  Faculty  of  flying  in  the  Air ;  and 
that  fwaftiy  or  flowly^  a  long  or  a  fhort  Time,  ac- 
cording to  their  Occafions  land  Way  of  Life.  Arid 
accordingly  their  Wings,  and  whole  Body,  are  cu- 
rioufly  prepared  for  fuch  a  Motion  •,  as  I  intend  to 
ibew  in  a  proper  Place  (m). 

Another  remarkable  Thing  in  the  motive  Faculty 
of  all  Creatures,  is  the  neat,  geometrical  Pcrfor-^ 
mance  of  it.  The  moft  accurate  Mathematician, 
the  moil  flcilful  in  mechanic  Motions,  cannot  pre^ 
fcribe  a  nicer  Motion  (than  what  they  perform)  to 


fl)  As  J  (hall  hereafter  fhfcw*  That  the  indolgeirt  Creator 
isath  abundaptiy  provided  for  the  Safety  of  ADima:ls  by  their 
Cloathing,  Habitations,  Sagaqity,  and  Indruments  of  Dci- 
jfence ;  (b  there  appears  to  be  a  t^oirtemperament  of  their  Mot 
yiV«  with  thefe  ProvifionSf  They  that  are  well  arihed  and 
giiarded,  have  coipmonly  a  flow  Motion ;  whereas  they  that 
aredeftitute  thereof,  arp  fwifter^  So  a}ib  timid  helplefs  Ani-r 
^als  are  coQifniMiiy  ^^ift ;  thus  De^r  and  Hares :  But  Anx- 
inals  endowed  with  Courage,  Criil;,  Aras;  ^c,  coiniponly 
^^ve  a  flower  MotSon;  ... 

(mj  Secfioci  VII.  Ciaf,  h 

"-^  the 
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the  Legs  and  Wings  of  thofe  that  walk  or  tij  (n\ 
or  tq  the  Bodies  pt  thofe  chat  creep  (o).  Neither 
can  the  Body,  be  more  compleatly  poifed .  for  the 
Motion  it  is  to  have  in  every  Creature^  than  it  al- 
ready a£tually  is.  From  the  largeft  Elephant  to  the 
fmalleilMite,  we  find  theBody  artfully  balanced  (p)^ 
The  Head  not  too  heavy,  nor  too  light  for  the  reft 
of  the  Body,  nor  the  reft  of  the  Body  for  it  (^). 
The  Vifcera  are  not  let  loofe,  or  fo  placed  as  to  fwag^ 
over-balance,  or  over-fet  the  Body;  but  well- braced^ 
and  diftributed  to  maintain  the  ^quipoife  of  the 
Body.  The  motive  Parts  alfo  are  admirably  well 
fixed  in  refpedt  to  the  Center  of  Gravity  \  placed 
in  the  very  Point,  fitted  to  fupport  and  con- 
vey the  Body.  Every  Leg  bcareth  his  true  Share 
of  the  Body's  Weighr*  And  the  Wings  fo  nice- 
ly arc.  fet  to  the  Center  of  Gravity,  as  even  in 
that  fluid  Medium^  tht  Air,  the  Body  is  as  truly 
balanced,  as  we  could  have  balanced  it  with  the 
niceft  Scales. 


ftr)  See  Sca/^  VIL  Chap.  i.  the  End, 

Co)  Sec  Book  iX.  Chap.  i.  Note  (c). 

(P)  ^'*f«'J  nnquam  alius  Opifex^  aqualitath  H  preportionh 
maguam  bahuit  provitkntiam^  eene  Naiura  babuit  in  amtnaiiuM 
corporibus  conformandis ;  unde  HippocraHs  tarn  rt^ijffimk  jufioM 
nomtnai.     Galen  de  Uf.  Part.  lib.  ii.  cap.  i6. 

(q)  The  Make  of  the  Bodies  of  feme  Water- Fowl,  feems  to 
contradidl  what  I  here  fay ;  the  Heads  and  long  Necks  o^ 
fome,  as  of  Swans,  Docks,  and  Geeie  ;  and  the  hinder  Part^ 
of  others,  a$  of  tiie  Doncker  and  Moor  hen^  and  fome  othet 
Kinds,  feeming  to  be  too  heavy  for  the  tt&  of  tHeir  Body.  But 
indead  of  being  an  Argument  againft>  it  is  a  notable  Inflance 
of,  the  divine  Art  and  Providence,  thcfe  Thmgs  being  nice 
Aceortimodaiions  to  their  Wav  of  Life.  Of  fuch  as  have  long 
Necks,  fee  BookNlL  Chap,  li.  Ifote  (i). 

And  as  for  fach  whole  hioder  Parts  {ttm  to  ovef'balanc^ 
their  foremoft  Parts,  whereby  they  fly  with  their  Bodies  in  a 
manner  ered,  this  alfo  is  an  excellent  Accommodation  to  their 
Way  of  Life,  which  is  Diving  rather  than  Flying*  See  Bnk 
VIL  Chap.'vf.  Nou(kJ. 

M  3  But 
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/  -  But  among  all  Creatures,  none  more  elegant 
than  the  fizing  the  Body  of  Man^  the  gauging:  bis 
Body  lb  nicely;  as  to  be  able  to  ftand  ereS^  to 
-ftoop,  to  fit,  and  indeed  to  move  any  Way,  only 
:  with  the  Help  of  fo  fmall  a  Stay. as  the  Feet  (r)i 
.yrhofe  Mechanifm  of  Bones,  Tendons,  and  Mufcles 
to  this  Purpoie,  is  very  curious  aiidadnf)irable^ 


(r)  SeeBooiV.  CJbafAl  Note  C^J: 


C  H  A  P,    IX 

Of  the  Place  allotted  to  the  feveral  Tribes  of 
Animals. 

HAving  difpatchcd  theMotionof  Animals,  let 
us  in  the  next  Place  confider  the  Place  which 
the  infinitely  wife  Creator  hath  appointed  them  to 
move  and  aft,  and  perform  the  Offices  of  the  Cre- 
ation in.  And  here  we  find  every  Particular  well 
ordered.  All  Parts  of  our  Terraqueous  Globe  fit 
fpr  an  Animal  to  live  and  aft  in,  are  fufficiently 
ftocked  with  proper  Inhabitants :  The  watery  Ele- 
ment (unfit,  one  would  think,  forJRcfpiration  and 
Life)  abounding  with  Creatures  fitted  for  it ;  its 
Bowels  abundantly  ftored,  and  its  Surface  well  be- 
ipread;  The  Earth  alfo  is  plentifully  ftocked  in  all 
its  Parts,,  where  Animals,  can  be  of  any  Ufe;  not 
probably  the  deepeft  Bowels  thereof  indeed,  being 
Parts,  in  all  likelihood  unfit  for  Habitation  and 
Adtion,  and  where  a  living  Creature  would  be  ufe- 
Icis  in  the  World  y  but  the  Surface  every  where  abun- 
dantly ftored. 

But 
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But  that  which  h  ilioft  confiderable  in  this 
Matter,  and  plainly  fheweth  the  Divine  Mm  age-* 
ment  in  the  Cafe,  is,  that  thofe  Creatures  are  ora- 
nifeftly  defigned  for  the  Place  in  which  they,ar^^ 
and  the  Ufe  and  Services  they  perform  therein. 
If  all  .the  Animals  of  our  Globe  had  been  madd 
by  Chance,  .or  placed  by  Chance,  or  without  the 
divine  Providence,  their  Organs  would  have  been 
othcrwife  than  they  are,  and  their  Place  and  -Re- 
fidence  confufed  and  jumbled.  Their  Organs 
•(for  Inftance)  of  Refpiration,  of  Vifion,  and  of 
Motion,  would  have  fitted  any  Medium^  or  have 
needed  none-,  their  Stomachs  would  have  ferved 
any  Food,  and  their  Blood,  and  Covering  of  their 
Bodies  been  triade  for  any  Clime,  or  only  one 
Clime.  Gonfequcntly  all  the  Animal  World  would 
have  been  in  a  confufed,  inconvenient,  and  dif-^ 
orderly  Commixture.  One  Animal  would  have 
wanted  Food,  another  Habitation,  and  mod  of 
them  Safety.  They  would  have  all  flocked  to 
one,  or  a  few  Places,  taken  up  their  Reft  in  the 
Temperate  Zones  only,  and  coveted  one  Food, 
the  eafieft  to  be  come  at,  and  moft  fpecious  in 
fliew;  and  fo  would  have  poifoned^  ftarved,  or 
greatly  incommoded  one  another.  But  is  the 
Matter  is  now  ordered,  the  Globe  is  equally  bc- 
fpread,  fo  that  no  Place  wanteth  proper  Inhabitants, 
nor  any  Creature  is  deftitute  of  a  proper  Place,  and 
all  Things  neceflary  to  its  Life,  Health,  and  Plea-* 
fure.  As  the  Surface  of  the  Terraqueous  Globe  is 
covered  with  different  Soils,  with  Hills  and  Vales, 
with  Seas,  Rivers,  Lakes,  and  Ponds,  with  divers 
Trees  and  Plants,  in  the  feveral  Places ;  fo  all  thefe 
have  their  Animal  Inhabitants,  whofe  Organs  of 
Life  and  Aftion  aremanifeftly  adapted  tofuch  and 
fuch  Places  and  Things ;  whofe  Food  and  Phy- 
lick,  and  every  other  Convenience  of  Life,  is  to  be* 
met  with  in  that  very  Place  appointed  it.     The 

M  4  watery. 
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iraterft  tbe  athphibious  (a)^  tbe  airy  Inhabitants* 
and  thbfe  on  tbe  dry  Land  Surface,  and  tbe  Subr 
terraneous  under  it,  they  all  live,  and  a£l  with  Plea^^ 
fure,  they  are  gay,  and  flouriih  in  their  proper  Ele* 
tnent  and  allotted  Place,  they  want  neither  for  Food^ 
Qoathing,  or  Retreat;  which  would  dwindle  and 
die,  dtftroy,  or  poifon  one  another,  if  all  coveted 
the  fame  Element,  Place,  or  Food. 

Nay,  and  as  the  Matter  is  admirably  well  or^ 
dered,  yet  confidering  the  World's  Increafe,  theie 
would  not  be  fufikient  Room,  Food,  and  other 
Neceflariea  for  all  tbe  living  Creatures,  withouc 
another  grand  Aft  of  the  Divine  Wifiiom  and 
Providence,  which  is,  the  Balancing  tbe  Number^ 
Individuals  oi  each  Species  of  Creatures,  in  that 
Place  appointed  thereto :  Of  which  in  the  neict 
Chapter.  .        ; 

(a)  Eft  itiam  aimiratlo  mtmuUd  ik  beftiis  aquatilibus  iiSf  qu^ 
gigtumiur  in  Urrd :  <ueluti  Cr^codiU^  fiumiatthfyui  Teftudinif^ 
qtutdMmqut  Strpentes  •rt^t  ixtrs  aqudmt  fimul  ac  primum  niti*f9f^ 
futtii  aqaam  perfiquuntur,  Siuin  etiam  Anatum  o*ua  Gallinis  /itf$ 
fupponinuu  —  fPulli]  Jeinde  eas  [matres]  rtlinquunt  —  W  ^ffugi* 
unt^  cum  primum  aquam^  qusfi  naturalem  Jomum,  wderi  potui" 
iktu*    Ci(^  de  Nat  Deor,  lib.  ii.  cap.  48. 


C  H  A  P.    X. 

Of  the  Balance  of  Animals ^  or  the  due  PH-^ 
portion  in  which  the  World  is  fiocked  with 
them. 

THE  whole  Surface  of  our  Globe  can  afibrd 
Room  and  Support  only  to  fuch  aNumber  <^ 
all  Sorts  of  Creatures ;  and  if  by  their  doubiing, 
trebling,  or  any  o:her    MuUiplicacion   of  their 

Kind, 
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Kind^  they  fhoutd  incre-afc  to  doubl 
Number,  they  mull  Itarve,  or  devo 
The  keeping  therefore  the  Balance 
feftly  a  Work  oi  the  Divine  Wifdc 
dence.  To  which  End,  the  greac 
hit h  determined  the  Lffe  of  A\  Cr* 
Liength,  and  their  Increafe  ro  fuch 
poriional  to  their  Ufe  in  the  World 
lame  Creatures  is  long,  and  their  inc 
and  by  that  Means  thtydonotover^f 
And  the  fame  Benefit  is  effefted,  wh 
iag^eafj  by  the  Brevity  of  fuch  Crea 
their  great  Ufe,  and  the  frequent 
flre  oi  them  for  Food  to  M^n,  or 
ic  is  a  very  remarkable  A8c  of  th 
dence,  that  ufeful  Creatures  arc  pr 
Plenty  (a)^  and  others  in  lefs  The 
frequent  Increafe  ot'  Infcftsj  both 
che  Waters,  may  exemphfy  the  or 
fervable  in  the  other,  thit  Creature 
by  their  Voracity  pernicious,  havei 
Young,  or  do  feldomcr  bring  fo 
many  Inltances  may  be  given  ii 
Eeafts  and  Birds.  But  [here  is  or 
Animal,  as  if  made  fur  a  particulai 
f  refcnt  Cafe,  and  that  is  tlit:  Cuntm 


(a)  Bfsi^fia  the  a  hsc  Naturat  inao^ua 
J^^ciin^a  gutter a^vff.  Piin,  Nrc.  Hi^t.  lib^  v 
(h)  Captain  J-  Strong  ^ctve  me  this  A^ro 
^///  Ffatkff  iff  th^  Cui5tur  [isr  Coitdoi 
Coafi  e/"Chni,  ihr^  ma  ^^ith  this  Bird  isx  at 
/ar /rem  Mocha,  e^  Jf^utd in  th  Sjidh  Siit^ 
a  CiiJ'r  hy  the  Sea  Sia'e  ;  that  ii  *u'as  i  6  Fet 
txt ended  %  that  the  ^p^Xi\^.  hihahttafits  t^ld  i 
tf  fhtjt  Birds,  It  ft  thty  fbvtdd  prey  uHittf^d} 
Fea/hfr  he  gave  me  (Uith  the  Dofior)  a  : 
rhtr  S^iii' Part  ^  LitLes  three  ^arfen  U^igt 
ni^ut  in  thi  largfji  Part.  It  ^j^^ghd  3  dr* 
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Fowl  of  that  Magnitude,  Strength  and  Appetite,  as 
to  feize  not  only  on  the  Sheep,  and  lefier  Cattle,  but 
even  the  larger  Beafts,  yea,  the  very  Children  too. 
Now  thefe,  as  they  arc  the  n)pft  pernicious  of  Birds, 
.  fo  are  they  the  moft  rare,  being  feldom  fccn,  or 
only  one,  or  a  £ew  in  large  Countries ;  enough  to 
keep  up  the  Species,  but  not  to  over-charge  the 
World. 

Thus  the  Balance  of  the  Animal  World,  is, 
throughout  all  Ages,  kept  even  \  and  by  a  curious 
Harmony,  and  juft  Proportion  between  the  Increafc 
of  all  Animals,  and  the  Lengthof  their  Li ves^  the 
World  is  through  all  Ages  well,  but  not  over- 
jRored :  One  Generation  foQeth  away^  and  another  Ge- 
deration  cometh  (c) ;  fo  equally  in  its  Room,  to  Ba« 
lance  the  Stock  of  the  Terraqueous  Globe  in  all 
Ages,  and  Places,  and  among  all  Creatures;  that  it 


tV  of  a  dark  brown  Colour.  Dr.  Sloane  in  Philofoph.  Tranfa£l* 
N^  208. 

To  this  Account,  the  Dodlor  (in  a  Letter  to  Mr.  Ray^ 
March  31,  1694,  with  other  Papers  of  Mr.  Rayh,  in  my 
Hands,)  adds  the  Teftimony  of  ^0/  Acofta^  lib.  iv.  cap.  7.  and 
Garcillajl  de  la  Vega^  who,  lib.  viii.  cap.  19.  faith,  Tbire  an 
ether  Fowh^  called  Cuntur,  and  by  the  Spaniards  corruptly  Con- 
dor. Many  of  thefe  Fotuls  having  been  killed  by  the  Spaniards, 
had  their  Proportion  taken,  and  from  End  to  End  of  their  Wings 
meafured  l^  or  16  Feet, '^  Nature y  to  temper  and  allay  their 
Fiercenefsj  denied  them  the  Talons  «tvhich  are  given  to  the  Eagle  ; 
their  Feet  being  tipped  nvith  Claivs  like  a  Hen :  Ho^vever,  their 
Beak  isftrong  enough  to  tear  off  the  Hidey  and  rip  up  the  Boiuels  of 
an  Ox.  Tvio  of  them  will  attempt  a  Cow  or  Bull,  and  devour 
him  :  And  it  hath  often  happened,  that  one  of  them  alone  hath  af 
faulted  Boys  often  or  tvuelve  Tears  of  Age  ^  and  eaten  them%  Their 
jColour  is  black  and  white  like  a  Magpie.  //  is  well  there  are  but 
few  of  them  ;  for  if  there  were  many,  they  would  very  much  de» 
firoy  the  Cattle.  They  have  on  the  Fore- Part  of  their  Heads  a 
Comb  J  ffot  pointed  like  that  of  a  Cock;  but  rather  even»  in  the 
Form  of  a  Razor.  When  they  come  to  alight  from  the  Air,  they 
make  fuch  a  humming  Noife,  with  the  f  uttering  of  their  Wings^ 
as  is  enough  to  aftoniflj,  or  make  a  ^an  deaf,    . 

(c)  Ecclef  i.  4. 

is 
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is  an  aftual  Demonftration  of  our  Saviour's 
on,  Mat^  X.  29.  that  the  mod  inconfiderable 
mon  Creature,  Even  a  Sparrow  (two  of  which 
for  a  Farthing)  doth  not  fall  on  the. Ground  wih 
heavenly  Father. 

This  Providence  of  God  is  remarkable  ij 
Species  of  living  Creatures  :  But  that  efpec 
nagement  of  the  Recruits  and  Decays  of  Mi 
fo  equally  all  the  World  over,  deferves  ot 
cial  Obfervation.  In  the  Beginning  of  the 
and  fo  after  Noah's  Flood,  the  Longasvity  c 
as  it  was  of  abfolute  Neceflity  to  the  more 
Peopling  of  the  new  World  -,  fo  is  a  fpet 
ftance  of  the  Divine  Providence  in  this  Matt 


(d)  The  Divine  Providence  doth  not  only  appea 
Longsevity  of  Man,  immediately  after  the  Creation  an 
but  alfo  in  their  different  Longsevity  at  thofe  two  Tim 
fliediately  after  the  Creation,  when  theWorld  was  to  be 
.  by  one  Man  and  one  Woman,  the  Age  of  the  greatei 
thofe  on  Record  was  900  Years,  and  upwards.  But 
Flood,  when  there  were  three  Perfons  by  whom  the  W 
to  be  peopled,  none  of  thofe  Patriarchs  except  Shem,  2 
the  Age  of  500 ;  and  only  the  three  firft  of  Shemh  Li 
Arphaxad^  Salah,  and  Eher,  came  near  that  Age :  w 
in  the  fir^  Century  after  the  Flood.  But  in  the  feco 
tury,  we  do  not  find  any  reached  the  Age  of  240.  Ai 
tliird  Century,  (about  the  latter  End  of  which  Ahtc 
born)  none,  except  Terabj  arrived  tb  200  Years :  I 
Time  the  World  was  fo  well  peopled,  (that  Part  of  i 
where  Abraham  dwelt,)  that  they  had  built  Cities,  ai 
to  be  cantoned  into  diflinfl  Nations  and  Societies,  un 
refpedive  Kings ;  fo  that  they  were  able  to  wage  V! 
Kings  againft  five,  Gen,  xiv.  Nay,  if  the  Accounts  < 
Berojus,  Manet  ho  J  and  others,  yea,  Africanus^  be  to  be 
theWorld  was  fo  well  peopled,  even  before  the  Times 
of,  as  to  afford  fufiicient  Numbers  for  the  great  Kin) 
AJfyria^  Egypt ^  Perfioy  $cQ.  But  learned  Men  general 
great  Reafon,.  rejeft  thefe  as  legendary  Accounts. 

If  the  Reader  hath  a  mind  to  fee  a  Computation  o 
creafe  of  Mankind,  in  the.  three  firft  Centuries  after  tl 
ibe  may  find  two  different  Ones  of  the  molt  learned  Ar 
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And  the  fame  Providence  appears  in  the  following 
Ages,  when  the  World  was  pretty  well  peopled^ 
in  reducing  the  common  Age  of  Man  then  to  120 
Years,  (Gen.  yi.  ^.)\x\^Toi^oTtiontot\izOcc^tiOti%, 
of  the  World  at  that  Time.  And  laftly;  when  the 
World  was  fully  peopled  after  the  Flood,  (as  it 
was  in  the  Age  of  Mofes^  and  fo  down  to  our  pre- 
fent  Time)  the  kflening  the  common  Age  of  Man 
10  70  or' 80  Years  (e)^  (the  Age  mentioned  by  Mb- 


VJbtTt  and  Peta'vius ;  together  with  a  Refutation  of  the  fo 
early  Beginning  of  the  Jjffyrian  Monurcby  ;  as  alfo  Reafons  for 
placiog  Abraham  near  looo  Years  after  the  Flood,  in  our  mod 
learned  Biftiop  Stiliingjleet's  Orig.  Sacr,  book  III.  chap.  iv. 
ieft;  9. 

(ij  That  the  common  Age  of  Man  hath  been  the  fame  in  all 
Ages  iince  the  World  was  peopled,  is  manifeft  from  prophane 
as  well  as  facred  Hiftory.  To  pafs  by  others,  Plat9  lived  to 
the  Age  of  8i,  and  was  accounted  an  old  M^n.  And  thoie 
which  Plinj^  reckons  up,  lib.  vii.  cap.  48.  as  rare  Examples  of 
long  Life,  may  for  the  mod  Part  be  matched  by  ournaodern 
Hinories ;  efpecially  fuch  as  Pliny  himfelf  gave  Credit  unto. 
Dr.  PUt  has  given  us  divers  Inftances  in  hjs  Hiilory  of  Oxford-' 
Jbtrty  chap.  ii.  fe£^.  3.  and  chap.  viii.  iedli  54.  and  Hiilory  of 
Stafordfljiriy  chap.  viii.  fe£l.  91^  C^r.  Among  others,  one  \9 
"  of  twelve  Tenants  of  Mr.  Biddulph*%y  that  together  made  1000 
Years  of  Age.  Bat  the  moll  confiderable  Examples  of  aged 
Perfons  among  us,  is  of  old  Parrt  of  Sbropjbire,  who  lived  15a 
Years  9  Months,  according  to  the  learned  Dr.  Har*vefz  Ac- 
count; and  Htnry  Jenkins  of  Torkjhirey  who  lived  169  Years, 
according  to  the  Account  of  my  learned  and  ingenious  Friend 
Dr.  Tancrtd Rcbitt/on,  of  both  which,  with  others,  fee  Lt*wth, 
Jbridg.  Philojhph.  TranfaS,  vol.  iii.  p.  306.  The  great  Age 
ofParre  of  Sbropjkire^  minds  me  of  an  Obfervation  of  the  Re- 
verend Mr.  Plaxtony  that  in  his  two  Parifhes  of  Kmardfey  and 
Donington  in  Sbropjbirey  every  iixth  Soul  was  (ixty  Years  of 
Age,  or  upwards.     Phil  Tranf.  N^  310. 

And  if  we  flep  farther  North,  into  Scotland^  we  (hall  find 
divers  recorded  for  their  great  Age  :  Of  which  I  (hall  prcfent 
the  Reader  with  only  one  modern  Example  of  one  LawHnce^ 
who  married  a  Wife  after  he  was  100  Years  of  Age,  and  would 
go  out  to  Sea  a-fifhingln  his  little  Boat,  when  he  was  i4oVearflr 
old;  and  is  lately  dead  of  no  other  Diftcmperbut  mere  o\^ 

Age, 


Jes^  Pfal  xc  la  this^  I  fay,)  is  manifcftly.  w  Ap- 

? ointment  of  the  fame  infinite  Lord  that  r^jeth  the 
V^orld :  For,  by  this  Means,  the  peopled  World 
is  kepc  at  a  convenient  Stay;  neither  too  full,  nor 
too  empty.  For  if  Men  (the  Generality  of  them, 
I  mean)  were  to  live  now  to  MetbufelaV^  Age  of 
^6^  Years,  or  only  to  Jhrabamh^  long  after  the 
rlood,  of  1 75  Years,  the  World  would  be  (oomuch 
over- run  ^  or  if  the  Age  of  Man  was  limited  to  that 
of  divers  other  Animals,  to  ten,  twenty,  or  thirty 
Years  only ;  the  Decays  then  of  Mankind  would  be 
too  faft :  But  at  the  middle  Rate  mentioned,  th6 
Balance  is  nearly  even,  and  Life  and  Death  keep  an 


Age,  faith  Sir  R^birt  SiUaU,  Frodr.  Hift.  Nat.  Seet.  p.  44.  and 
Ud.  ill.  p.  4I 

As  for  Foreigners,  the  Examples  wmildbe  eiidlefi  f  mkI 
therefore  that  of  y^h.  OtuU  (hall  iuffice,  who  was  as  famous  fer 
his  Beard,  as  for  being,  11  j  Years  of  Age.  He  was'  hot  twd 
Brabant  Ells  ^  high  ;  and  his  long  grey  Beard  was  one  £11  \ 
long*  His  Pifture  and  Account  may  be  fjben  in  Epkim;  Qtrm^ 
tpm,  lit.  Obf,  163. 

As  for  the  Story  Rogir  Bacan^xAU.  of  One  that'  lived*  poo 
Years  by  the  Help  of  a  certain  Medicine,  and  many  other  Uich 
Stories,  I  look  them  upon  as  fabulous.  And  no  betcer  is  that  of 
the  Wandering  Jjhu^  named  Job.  Buttadeus^  faid  to  have  been  pre* 
ient  at  otir  Saviour's  Cfucifixion ;  although  very  (erious  Storiei 
are  told  of  liis  being  feeji  at  Autvatrp^  and  in  France^  about: 
thb  Middle  of  the  laft  Century  but  one  ;  and  before,  in  Aim* 
1542,  conv«rfed  with  hy  Foul  of  Etfint  Biihop  of  ^J^/Vi  ;  ani 
before,  that,  wz»  in  IZ2S,  feen  and  converfed  with  by  an  Ar* 
mtnian  AfMiJhop^s  GtntUman ;  and  by  others  at  other  Times. 

If  the  Reader  hath  a  Mind  to  fee  more  Examples,  he  may 
ne^t  with  feme  of  all  Ages,  in  the  learned  HakiwiU*s  ApoL  p. 
481.  where  he  will  alfo  find  that  learned  Author's  Opinion  of 
the  Canfes  of  the  Brevity  and  Length  of  human  Life.  Th^ 
Bnvity  tiiereof  he  attributeth  to  a  too  tender  Education,  fuckf 
log  ftrange  Nurfes,  too  hafty  Marriages  ;  but  above  all  to  h^ 
omry,  >igh  Sauces,  ftrong  Liquors*  i^c.  The  Longxvit/  of 
^e  Ancients  he  afcribes  to  Temperance  in  Meat  and  Drink* 
anointing  the  Body,  the  Ufe  of  Satfron  and  Honey,  warm 
KSoaths^  lefflbr  Jkm  and  Windows^  Ws  f^y^^K  ^^  ^^^^ 
JE^crcife.  . 

i  ^qual 
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equal  Pace.    Which  Equality  is  fo  great  and  har-. 
monious,  arid  To  manifeft  an  Inftance  of  the  divine 
Management,  that  I  (hall  fpend  fome  Remarks  up- 
on it. 

It  appears  from  our  bell  Accounts  of  thefe  Mat- 
ters, that  in  our  European  Parts  (f)  and  I  believe 
the  fame  is  throughout  the  World  -,  that,  I  fay, 
there  is  a  certain  Rate  and  Proportion  in*  the,  Pro- 


(f)  The  Proportions  which  Marriages  bear  to  Births,  and 
]Vr/hs  to  Burialst  in  divers  Parts  of  Europe,  may  be  feen  at  an 
eafy  View  in  this 

TABLE. 


Names  of  the  Places. 

Marriages  |    Births  to 
toBirths :  As  Barials :  As 

BMgk^4i  in  general  - 

i  to  4*65  ! 

I '1 2  to   i 

London                    ,  . 

I  to  4*      1 

I        to  1*1 

Hantjhire*  itom  1 569,  to  1658, 

I  to  4<      1 

I'2      to    I 

Ti'uerton  in  De^on,    1  ^60  to  1 649* 

I  to  3'7    1 

1*26  to  I 

Cranbrook  in  Kent^   1 560  to  1649, 

I  to  rg   1 

1*6     to  I 

AynMnNortbamptonJk.ior  T  iSVears, 

I  to  6*      1 

1^6    to  I 

f^dritiTorkJbirt,  izz  Years, 

1  tp  3«7    1 

1*07  to  I 

Har'wood  in  Yorkjhire^  57  Years, 

.1  to  V4    1 

1*23  to  I 

Vfminfter  in  EJfex^    100  Years; 

1  to  4<6    1 

1*08  to  I 

franc  fort  on  the  Matny  in  1695, 

I  to  3«7    1 

1*2      to    I 

OtdyMiddli^  &  LoijoerMarcky  in  1 698, 

I  to  3*7     1 

1*9     to   I 

Domin.ot  theK.ot  /*r»^tf,  in  1-698, 

1  to  3«,7    1 

i'5     tq  I 

Brejlaw  iri  Silefiay  trom  1 687  toi  69 1 , 

1  5*6    to  I  1 

Pans  in  1670,    1671,   1672, 

I- to  4*7    1 

i       to  1*61 

Which  Table  I  made  from  Major  Grauni*s  Obfervations:  on 
the  Bills  of  Mortality  ;  Mr.  King's  Obfervations  in'  the  iirft  of 
Dr.Davenant^s  ElTays ;  and  what  1  find  put  together  by  my  in- 
genious Friend  Mr.  Lowtberfy  in  his  Ahridgment,  vol.  iii.  p. 
'668.  and  my  own  Regifter  of  TJpmnfitr.  That  from  Aynbd^ 
/Rcgifter  in  Northampton/hire^  I  bad  from  the  prefent  Redlor,  the 
karned  and  ingenious  Mr.  Waffe:  And  I  was  promifed .  fome 
Accounts  from  the  North,  and  divers  other  Parts  of  this  King- 
dom ;  but  have  not  yet  received  them :  Only  thofc  of  Ltfds 
and  Harnjtjood  in  Torkfohrey  from  my  curious  and  ingenious  Friend 
Mr.  Tborejby. 

^'  pagation 
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pagation  of  Mankind :  Such  a  Number  marry  (g)^ 
lb  many  are  born,  fuch  a  Number  die;  in  Propor- 
tion to  the  Number  of  Pcrfons  in  every  Nauon, 
County,  or  Parilh.  And  as  to  Births,  two  Things 
are  very  confiderable :  One  is  the  Proportion  of 
Males  and  Females  (b)^  not  in  a  wide  Proportion, 

not 


(g)  The  preceding  Tabic  ihews,  that  Marriages,  one  with 
another,  do  each  of  them  produce  about  four  Births;  not  only 
in  England^  but  in  other  Parts  ofEuroft  alfo. 

And  by  Mr.  King's  Eflimate,  (the  beft  Computations  I  ima> 
gine  of  any,  being  derived  from  the  beft  Accounts ;  fuch  as  the 
Marriage,  Birth,  Burial- A61,  the  Poll- Books,  ^o  byhisEfti- 
mate,  I  fay),  about  i  in  104  marry.  For  he  judgeth  the  Num* 
ber  of  the  People  in  England  to  be  about  five  Millions  and  a 
half ;  of  which  about  41000  annually  marry.  As  to  what  might 
be  farther  remarked  concerning  Marriages,  in  regard  of  the 
Rites  and  Cuftoms  of  feveral  Nations,  the  Age  to  which  divers 
Nations  limited  Marriages,  ^r.  it  would  be  endlefs,  and  too 
much  out  of  the  Way  to  mention  them  :  I  fhall  only  therefore, 
for  the  Reader's  Diverfion,  take  Notice  of  the  Jeer  oFLaSanti^ 
usf  ^art  apud  Poetas  falacijffifnus  jw^ntt  defiii  liherps  tolkre  ? 
Utrum  /exagenarius  faStut^  1$  ei  Lex  Papia  fibulam  impofuit  f 
La6^an.  Inilit.  lib.  i.  cap.  16.  By  which  Lex  Papia^  Men  were 
prohibited  to  marry  after  60,  and  Women  after  50  Years  of  Age. 

(b)  Major  Grauntt  (whofc  Conclufions  fecro  to  be  well- 
grounded,)  and  Mr.  King^  difagree  in  the  Proportions  they  af- 
£gn  to  Males  and  Females ;  This  latter  makes  in  London  10 
Males  to  be  to  13  Females ;  in  other  Cities  and  Market-Towns, 
S  to  9  ;  and  in  the  Villages  and  Hamlets,  100  Males  to  99  Fe- 
males. But  Major  Graunt^  both  from  the  London  and  Count ty 
Bills,  faiths  there  are  14  Males  to  13  Females;  from  whence 
he  juftly  infers.  That  the  Chriftian  Religion^  prohibiting  Poly ga^ 
pty,  is  more  agreeable  to  the  Lavf  of  Nature  than  Mahometifm, 
and  others  that  allows  it.     Chap.  8. 

This  Proportion  of  14  to  13,  I  imagine  is  nearly  juft,  it  be- 
ing  agreeable  to  the  Bills  I  have  met  with,  as  well  as  thofe  in 
Mr.  Graunt.  In  the  100  Years,  for  Example,  of  my  own  Pariih- 
Regifter,  although  the  Burials  of  Males  and  Females  were  near. 
]y  equal,  being  636  Males  and  623  Females,  in  all  th^t  Time; 
yet  there  were  baptized  709  Males,  and  but  675  Females,  which 
is  13  Females  to  13*7  Males.  Which  Inequality  ihews,  not  on- 
ly, that  one  Man  ought  to  have  but  one  Wife  ;  but  alfo  that 
every  Woman  may,  wifhput  Polygamy,  have  an  Hufbind,  if 
ihc  doth  not  bar  herfelf  by  the  Want  of  Virtue,  by  Denial, 
i^Cf  Alfo  this  Surplufagc  of  Males  is  very  ufeful  for  the  Sup- 
plies 
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iHDtan  uncertaiD,  accidental  Number  at  all  Adven* 
tores ;  but  nearly  equal.  Another  Thing  is,  that  a 
few  more  are  born  than  appear  to  die,  in  any  cer- 
tain Place  (i).  Which  is  an  admirable  Provifiop 
for  the  extraordinary  Eaiergencies  and  Occafions 
of  the  World ;  tofupply  unhealthful  Places,  where 
Death  out-runs  Life  •,  to  make  up  the  Ravages  of 
great  Plagues,  and  Difeafes,  and  the  Depredations 
of  War,  and  the  Seas-,  and  to  afford  a  fufRcient 
Number  for  Colonics  in  the  unpeopled  Parts  of 
the  Eanh.  Or  on  the  other  FJand,  we  may  fay, 
that  fometimes  thofe  extraordinary  Expences  of 
Mankind,  maybe  notonly  ajuft  Punilhmcnt  of 
the  Sins  of  Men  ;  but  alfo  a  wife  Means  to  keep 
the  Balance  of  Mankind  even^  as  one  would  be 
ready  to  conclude,  by  confKicring  the  Afiaticky  and 
other  the  more  fertile  Countries,  where  prodigious 
Multitudes  arc  y  early  fwept  away  with  great  Plagues, 
and  fometimes  War;  and  yet  thofc  Countries  arc 
fofar  from  being  wafted,  that  they  remain  full  of 
People^  And 

plies  of  War,  the  Seas,  and  other  fnch  Expences  of  the  Mea 
above  the  Women. 

That  this  is  a  Work  of  the  Divine  Providence,  and  not  a  Mat- 
ter of  Chance,  is  well  made  out  by  the  veryLaws  of  Chance,  by 
a  Perfon  able  to  do  it,  the  ingenious  and  learned  T>t.  Jrbutbnon 
He  fuppofcth  Thomas  to  lay  againft  jfobny  that  for  eighty-two 
Ycais  running,  more  Males  (hall  be  born  tjian  Females  j  and  giv* 
ing  all  Allowances  in  the  Computation  to  Thomash  Stde,  he 
makes  the  Odds  againft  Thomas ^  tiiat  it  ^oth  not  happen  fo,  to  he 
near  five  Millions  of  Millions,  of  Millions,  of  Millions  to  one; 
♦but  for  Ages  of  Ages  (according  to  theWorld's  Age)  to  be  near  an 
infinJte.Njjmber  to  one  againft  nomas.  Tide PbiLTran/,!^"' ^^^^ 

(i)  The  foregoing  Table  Ihews,  that  in  England  in  gene- 
ral, fewer  die  than  are  born,  there  being  but  i  Death  ta 
iTbd  Births.  But  in  London  more  die  than  are  born.  So  by 
i)r.  Da'venant*s  Table,  the  Cities  likewife  and  Market-Towns 
bury  I  IS  J  to  one  Birth.  But  in  Paris  they  om-do  Londatt, 
their  Deaths  being  it  to  one  Birth:  The  Reafon  of  which  I 
conceive  i?,  becaufe  their  Houfes  are  more  crowded  than  in 
tondon.  But  in  the  Villages  of  England^  there  are  fewer  die 
than  are  born,  there  being  but  i  IXeath  to  i-j\l  Births.  And 
yet  Major  Cruunt^   and  Dr.  Davenc^t^  both  obferve,  that 

|hcr^ 
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And  now,  upon  the  whole  Matter,  ^vl^t  \%  alji 
this  but  admirable  and  plain  Management?  What 
€an  the  maintaining,  throughout  all  Ages  and 
Places,  thefe  Proportions  of  Mankind,  and  all  other 
Creatures  5  this  Harmony  in  the  Generations  of 
Men  be,  but  the  Work  of  one  that  ruleth  the 
World  ?  Is  it  polTible  that  every  Species  of  Ani* 
mals  lliould  fo  evenly  be  preferved,^  proportionate 
to  the  Occafions  of  the  World?  that  they  fhould 
be  fo  well  balanced  in  all  Ages  and  Places,  without 
^the  Help  of  Almighty  Wifdom  and  Power  ?  How 
isitpoffibie,  by  the  bare  Rules,  and  blind  Adtsof 
Nature,  that  there  fhould  be  any  tolerable  Pro- 
portion ;  for  Inftance,  between  Males  and  Females^ 
cither  of  Mankind,  or  of  any  other  Creature  (k)  \ 
efpccially  fuch  as  arc  of  a  ferine,<  not  of  a  domef- 
tick  Nature,  and  confequently  out  of  the  Com- 
mand and  Management  of  Man  ?  How  could  Life 
and  Death  keep  fuch  an  even  Pace  through  all  the 
Animal  World  ?  If  we  Ihould  take  it  for  granted^" 
that,  according  to  the  Scripture  Hiftory,  the 
World  had  a  Beginning,  (as  who  can  deny  it  {I)  ? 

or 


there  are  more  Breeders  in  Londm^  and  the  Cities  and  )\far« 
ket  Towns,  than  are  in  the  Country,  notwithftanding  thq 
Lontlon  Births  are  fewer  than  the  Country  $  the  Reaion  of 
which  fee  in  Graunt^  chap*  7.  and  Da^vinant^  uhifufra^  p.  21. 

The  laft  Remark  I  fhall  make  from  the  foregoing  Table, 
(hall  be,  that  we  may  frorft  thence  judge  of  the  Healthfolnefs  of 
the  Places  there  mentioned.  If  the  Year  1698  was  the  mean 
Account  of  the  three  Marcks^  thofe  Places  bid  the  faireft  for 
being  moft  healthful  ;  and  next  to  them  Jjnbo  an.d  Craa^roak 
for  Englijh  Towns. 

(kj  ^id  hquar»  quanta  ratio  in  hefiiis  ad  ferpetuam  confirm 
yatitmem  earum  generis  appareat  ?  Nam  privnun  alia  Mares ^ 
atta  Famine  funt^  quod  ferfetuitatis  causa  macbinata  natura*eft» 
Cic.  de  Nat.Deor.  lib.  11.  cap.  51, 

fl)  Although  Ariftotle  held  the  Eternity  of  the  World,  yet 
he  feems  to  have  retrafled  that  Opinion,  or  to  have  had  a  dif-* 
ler«nt  Opinion  when  he  wrot^  his  Metapbvficks ;  for  in  his  firll 
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or  if  We  fhbuld  fuppofe  the  Deftruftion  thereof  by 
'NoaV%  Flood :  How  is  it  poffiblc,  after  the  World 
was  repleniihed,)  that  in  a  certain  Number  of 
Years,  by  the  greater  Increafes  and  Doublings  of 
each  Species  of  Animals,  that,  I  fay,  this  Rate  of 
Doubling  (m)  fliould  ceafe  ;  or,   that  it  fhould  be 

com- 

Book  he  afHrmSy.  that  GoJ  is  tb$  C^ufi  and  Beginning  of  all 
mngs  :  and  in  hn  Book  deMundo^  he  faith,  Thtre  is  no  DouSt 
hut  God  is  tbi  Maker  and  Confervaior  of  all  Things  iit  the  World. 
And  the  Stoick^  Opinion  is  well  known»  wko  ftrenuouily  coi^ 
tended.  That  the  Contrivance  and  Beauty  of  the  Heavens  and 
Earth,  and  all  Creatures,  wais  owing  to  a  wife,  intelligent 
^gent.  Of  which  Tally  gives  a  large  Account  hi  hi^B  fecond 
^ook  do  Nat.  Dior,  in  the  Peribn  of  Balbus» 

(m)  I  have  before^  in  NoU  (g)^  obferved.  That  the  ordi- 
nary Rate  of  the  Doubling  or  Increafe  of  Mankind  is,  that 
every  Marr!age,  one  with  another,  produces  about  four  Births; 
but  fonre  have  much  exceeded  that.  Babo^  Earl  of  Abenfferg^ 
had  thirty-two  Sons  and  eight  Daughters ;  and  beifig  invited 
to  hunt  with  the  Eoiperor  Henry  II.  and  bring  hut  few  Ser- 
vants, brought  only  one  Servant,  and  his  thirty-two  Sons.  To 
thefe  ma'ny  others  might  be  added  ;  but  one  of  the  mod  re- 
narkable  Inftances  I  have  any'  where  met  with,  is  that  of  Mr^. 
Honywoodf  mentioned  by  Hakewill,  Camden,  and  other  Au- 
thors ;  but  having  now  before  me  the  Names,  with  fome  Re* 
iBarks,  (which  I  received  from  a  pious  neighbouring  Defcend- 
ant  of  the  fame  Mrs.  How^nvood)  I  fhall  give  a  more  particular 
Account  than  they.  Mrs.  Mary  Honywood  was  Daughter,,  and 
one  of  the  Coheireifes,  of  Robert  Atnuaters^  Efq.  of  Luttbam,  in 
Kent.  She  was  born  in  1527.  Married  in  Ftbruary  1543*  at 
fix  teen  Years  of  Age,  to  her  only  Hufband,  Robert  Honyiuoodt 
of  Charing  in  Kenty  Efq.  She  died  in  the  ninety-third  Year 
of  her  Age,  in  May  1620.  She  had  fixtecn  Children  of  her 
own  Body,  feven  Sons  and  nine  Daughters ;  of  which  one  had 
no  JfToe,  three  died  young,  and  tbe  youngeft  was  flain  at 
Newport  Battle,  June  20,  1600.  Her  Grand -children  in  the 
fecot^d  Generation  were  one  hundred  and  fourteen ;  in  thd 
third,  two  hundred  and  twenty-eight ;  and  nine  in  the  fourth 
Generation.  So  that  fhe  could  fay  the  fame  that  the  Diftich 
doth,  made  of  one  of  the  Dalburgh  Family  of  Bajil : 

1  2  34 

Mater  ait  Nata^  die  Nata,  filia  Natam 
5  6 

Vt  moneat^  Nata^  flangere  Filhlamm 
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compenfatcd  by  fome  othei'  Means?  That  the 
World  (hould  be  as  well,  or  better  ftocked  than 
now  it  isj  in  1656  Years,  (the  Time  between  the 
Creation  and  the  Flood;  this)  we  will  fuppofe  may 
be  done  by  the  natural  Method  of  each  Species 
Doubling  or  Increafe :  But  in  double  that  Number 
of  Years,  or  at  this  Diftance  frdm  the  Flood,  of 
4000  Years,  that  the  World  Ihould  not  be  over-* 
ftocked,  can  never  be  made  out,  without  allowing 
an  infinite  Providence^ 

I  conclude  then  this  Obfervation  with  the  Pfal* 
mift's  Words,  Pfal  civ.  29,  30,  ^bou  bidefi  thy  Face^ 
all  Creatures  are  tr(mbkd\  thou  takeft  away  their  Breathy 
they  rf/>,  and  return  to  their  Duft.  ^hou  fendeft  forth 
thy  Spirit^  they  are  treated  *,  and  thou  renewefi  the  Foci 
of  the  Earth, 


12  3  4 

Htfi  up  Daughter^  and  go  t$  thy  liaugbtir^  for  hir  DaugBter^s 
Daugbir  both  a  Daugbfer,  Mrs.  jHonpnood  wat  a  very  pioat 
Woman,  aflli£ied»  in  h^  declining  A^,  with  Ddpair,  in  fomo 
meafure ;  concerning  which,  fome  Divines  once  difeourfing 
with  her»  ihe  in  a  Paflion  faid,  $b.i  -wat  a/  firtmnly  dammi  as 
this  Gla/s  is  broken,  (throwing  a  Fgmti  GlaTs  againft.theGround» 
which  (he  had  then,  in  her  Hand.)  But  the  Glafi  efcaped 
breaking,  as  credible  Witneflei  attefted4    . 
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Of  the  Food  of  Animals. 

THE   preceding  Reflexion  of  the  P/tf//»i/?,^ 
mindeth  me  of  another  Thing  in  common  tp 
Animals,  that  pertinently  fallcth  next  under  Con-' 
fideration,  which  is,  \\it  Appointment  of  Foody  men- 
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tjdncd  in  Vetft  27,  .28,  of  the  M  cited  PJaU  civ. 
^hefi  {Creatures]  ix^ait  all  upmtbee^  that  thoumny^ 
give  them  their  Meat  in  due  Seaf$n.  Tk^t  thugivefi 
fbentj  tb^gathjer ;  thou  openefi  tiy  Handy  they  are  fitted 
with  Good.  The  fame  is  again  affertcd  in  Pfal.  cxlvi 
15, 1 6. ,  ^be  Eyes  of  all  wait  upon  thee^  and  ihou  giveft 
fhem  their  Meat  in  due  Seafon.  Thou  openeji  thy  Hand^, 
and .fatisfieji  the  Befire  of  every  Hving  Thing. 

What  the  Pfalm^fi  here  aflercs,  affords  us  a  glor 
rkius  Scene  of  the  Divine  Providence  and  Manage- 
Blent.  Which,  (as  I  have  (hewed  it  to  Concern 
ijfclf  in  6x,htT  leffer  Things  \  fo)  we  may  prcfuntie 
doth  exfi;rt  itfelf  p&rticularly  in  fo  Grand  an  Affair 
«^ibat<tf.Food,  whfcreby  the  aninial  World  fuhu 
&(t$ :  And  this  mW  be  naanifefted^  aod  the  FfalmJ^^ 
Obfervations  exemplified,  from  thefe  fix  foilowinjg^ 
Particulars. 

I.  From  t!ie  fubfifting  and  maintaining  fuch  a 
large  Number  of  Animals,  throughout  all  Part^  of 
tU  World, 

.  II.  Prom  the  proportionate  Quantity  oi  Food  to 
«he  Eaters.     - 

^  III.  From  the  Variety  of  Food  fuited  to  the  Va- 
liety  of  Auimals :  Or^  the  Delight  which  variom 
Animals  have  in  difl^fent  Food. 

IV.  From  the  peculiar  Food  which  peculiar  Places 
afford  to  the  Creatures  fuitcd  to  thofc  Places; 

V.  From  the  admirable  and  curious  Apparatus 
made  for  the  Gathering,  Preparing,  and  Digeftioa 
of  the  Food.     And, 

VI.  and  Laftlyi  Froqi  the  great  Sagacity  of  all 
Animals,  in  finding  out  and  providing  their  Food. 

I.  It  is  a. great; Ad  of  the  Divine  Power  and 
Wifdom,  as  well  as  Goodnefs,  to  provide  Food  for 
fuch  a  World  of  Animals  (a),  as  every  where  pof- 

fcf» 

•^ ___^_^ 

-  frnj  Phftum  amihantitus  iarge  tf  copiosl  natura  eum^  qui  cut* 
fue  aftus  erat,  cmparamt.  Cic.  dc  Nat.  Dcor.  lib.  ii.  cap.  471 
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fcfs  chc  Terraqueous  Globe;  on  theory  Land ;  arid 
ia  thd  Sea  an^i  Waters  ;  in  the  Torrid  and  Frozen 
ZoMs,  as  well  as  f he  Temperate*  That  the  tempe- 
rate Climates,  or  atleaft  the  fertile  VaQey^)  and  rich 
aad  plentiful  Regions  of  the  Earth,  fliould  a-fiPoKl 
Subfiftence  to  n^ny  Animals,  may  appiear  Mi  w6ft- 
derful  perhaps :  But  that  in  all  other  the  n^ll  likely 
Places  for  Supplies,  fufficient  Foodfltould  be  af- 
forded to  fuch  a  prodigious  Number,  and'fo  gn^ic 
Variety  of  Seafts,  Birds,  Fifhes,  and  Infeds  ^  i^'§W- 
ing  to  that  Being,  who  hath  as  wifety  adapted  th^r 
Bodies  to  their  Place  and-  Food,^  as  well  as  ear efC|i- 
\j  provided  Food  for  their  Subfiftetfce  there.    -    '* 

But  I  (hall  leave  this  CMfideration,  becaufe  k 
will  be  illuftrated  under  the  following  Points  ;  aiad 
proceed,  '  '     ■ : 

IL  To  copfider  the  Adjtiftment  ofUhe  Quantify 
of  Food,  in  Proportion  to  the  £aQer:s.  In  all  Pkce^ 
^eiie  is  generally  enmigh  \  nay,  fgch  a  Suffici^^y, 
aa  may  be  ftiled  a  Plenty  ;  but  not  fuch  a  Super- 
fluity^ as  to  waile^and  corrupt,  and  thereby  an* 
noy  the  Wprld,  .  But  that  which  is  partici|la|-ly 
jremarkable  hef^,  is,  that  amQiig  the  great  Variety 
of  Foods,  the  mc^  ufeful  is  the  moft  plentiful,  inoft 
univerfal,  e^fiefl:  propagated,  and  moft  patient  of 
Weather,  and  other  Injuries.  As  the  herbaceous 
Eaters  (for  Inftance)  are  many,  and-  d»  vour  muc^i ; 
ib  the  Dry- Land  Surface  we  fimi  everywhere  almoft 
naturally  carpeted  over  withGrafs,ahd  other  ^grcc- 
^ble  wbolfome  Plants  i  propagating  themfelves  in  a 
manner  every  where,  and  fcamely  deftroya^blefc^  th6 
Weather,  t^e  Plough,  or  any  Art,  So  likeWifg  for 
Grain,  efpecially  fuch  as  is  moft  ufcful,  how  eaflly. 
is  it  cyUivafe^i    afld  wh«'alai:ge,Incr?afc  d^ihlt. 

lUe  Deus  •fiy'^  qui  per  totitm  erk$m  armtnfa  dimifitf  qui  grf* 
gihus  uhiqm puffim^Hiiemtibui  fabulum prafiaU  Seaec*  aeBcotf« 
Jib.  iv.  cap«  6. 

N  %  pro-^ 
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produce  ?  l?l%rvf%  Exaipple  of  Wheat  (h)\,  is  a  fuffici- 
ent  Inftance  in  this  Matter  *,  which  (as  that  curious 
Heathen  obferves)  being  principally  ufeful  to  the 
Support  of  Man,  is  eafily  propagated,  and  in  great 
Plenty ;  And  an  happy  Faculty  that  is  of  it^  that  it 
can  bejir  either  Extremes  of  Heat  or  Cold,  fo  as 
icarce  to  rcfufe  any  Clime. 

.  III.  Another  wife  Prpvifion  the  Creator  hath 
jmade  relating  to  theFood  of  Aoingials,  is,  that.va- 
.  rious  Animals,  delight  in  various, Food  (c) ;  fome  in 
-Grafs  and  Herbs ;  fome  in  Grain  and  Seeds ;  fomie 
}n  Flefii  \  fome  in  Infe£l$ :  fome  in  this  {d)  \  fome  in 
that ;  fome  mor^  delicate  and  nice ;  fome  voracious 
^^nd  catching  at  any  thing.  If  aU  delighted  in,  or 
fybfifted  only  with  one  Sorx  of  Food,  jthcre  wouM 
not  be  fufficieht  for  all ;  but  every  Variety  chufing 
various  Fo<!)d»  and  perhaps  jabhprring  that  \Khich 
pthers  like,  is  a  great  and  wifft  Means  that  every 
Kind  hath  enough,  and  ofcentin)es  fome  what  to 
^pare.    . 

^*'M'l  t  I         I        II  lllf  ■       ■  , f     ■      '"f     '■        ■■■'■■       ■'  ■!■■»'       "■f     '       ■!       i     ■  i<        !     ■  «  ■■ 

'  (ty.Tritico  nihil  ij}  /eriilius:  boe  ei.natura  irihuftt  quomam 
to  maxime  \alat  hominem  f  iipote  cum  e  moifiO,  Ji  Jtt  aptum  folum 
t^—'  150  moilii  reddat^r,  Mifi$  D*  Angufio  procurator  —  t^  un$ 
'fl^HO  ('vix.  cr0di£ile  diBu)  400  paucis  minus  girmina:  Mifit  1$ 
^eroni  Jtmtlittr  340  Jiipulas  tx  uno  granp,  -  Plin.  Nat.  Hift. 
iib/xviii.  cap.  id,      ~  *       * 

fc)  'Sed  ilia  i^uanta>himgnitas  Nature,  fuod  iarfi  mult  a  ad 
i'ffffiffH^*  i^m'^ariay:ifimj^^*'wi^gfgnit ;  mqf^e  ea  uito^  temper* 
anm,  ui  ftmPfrlS,  no*vitatt  ddeilmur^^\copid.  Cic^  de  Nat^ 
Deor.  lib,  ii.  cap.  53. 

'  ^d)  Snxiammerdam  tiWcrm  tif .  the  Bfiirtmeron  Worm^  tliat 
their  Food  is  Clay,  and  that  they  mak«  th«;tr  Cells  of  the 
:%me.  tUpqn  which  Oe^afioa  hefaithof  ^^^/>  that  eat  \^o0r 
9Qd'  Fur,,  Thero  aret'wo  Tbingf  yery  cotifiderabU^  i.  That  the. 
Ctlls.  they  make  to  thmfilvetl  'wherein  they  live^  andnvith  which , 
fas  their  Houfi^  Torto^likS-)  ^thiey  ■  move- from  Place  to  Ptace^- 
they  make  of  the  Mfitter  next  at  Hand,  2.  That  they  feed  al/o  on 
the  fame ^  therefore  'when  you  find  their  Cells^  or  rather  Coats  or 
Cafo^t  to  be  made  ofyeUoWp  greeny  hhtCi,  or'hlack  Chthf  you  will 
mlfo  find  their  Dung  of  the  fami  Colour* ..  Sfvain.  £f  hem.  Vite^ 
puVlilhed  by  Dr.  'Jy/on,  chap.  3.  '  . 
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It  dcfervcs  to  be  reckoned  as  an  Aft  Of  the  di* 
vine  Appointment,  that  what  is  wholfome  Food 
to  one,  is  naufeous,  and  as  a  Poifon  to  another ; 
what  is  a  fweet  and  delicate  Smell  arid  Tafte  to 
one,  is  foetid  and  loathfome  to  another ;  By  whicK 
Means  all  the  Provifions  the  Globe  affords  are  well 
difpofed  of.  Not  only  evqry  Creature  is  well  pro- 
vided fpr,  but  a  due  Confumption  is  made  of  thofc 
Things  that  othcrwife  would  encumber  the  World, 
lie  in  the  Way,  corrupt,  rot,  ftink,  and  annoy,  in- 
ftcad  of  cherifhing  and  reffcftiing  it.  For  pur  molt 
ufeful  Plants,  Grain,  and  Fruits,  would  mould  and 
rot;  thofe  Beails,  Fowls,  and  Filhes,  which  are 
reckoned  among  the  greateft  Dainties,  would  turn 
to  Carrion,  and  poifon  us:  Nay,  thofe  Animals 
which  are  become  Carrion,'  and  many  other  Things 
that  are  noifomc,  both  on  the  Dry-Land,  and  in 
the  Waters,  would  be  great  Annoyances,  and  breed 
Difeafes,  was  it  not  for  the  Provifion  which  the  in- 
finite Orderer  of  the  World  hath  made,  by  caufing 
Ihefe  Things  to  be  fweet,  pleafant,  and  whplefomc 
Food  to  fome  Creature  or  other,  in  the  Place  where 
thofe  Things  fall :  To  Dogs,  Ravens,  and  other 
voracious  Animals,  forlnftance,  on  the  Earth;  and 
CO  rapacious  Filhes,  and  other  Greicures  inhabiting 
the  Waters.  , 

Thus  is  the  World,  in  fome  meafure,  kept  fweet 
and  clean,  and  at  the  fame  time,  divers. Species  of 
Animals  fupplied  with  convenient  Food.  Which 
Providence  of  God,  papcicularly  in  the  Supplies 
afforded  the  Ravens^  is  divers  times  taken  Notice 
of  in  the  Scriptures  (e)  ;  but  whether  for  the  Rea- 
fens  now  hinted,  or  any  other  fpecial  Reafons,  I 
ihall  not  cnqurre.  Thus  our  Saviour,  LukexVi.  24. 
Conjider  the  Ravens ;   for  they  neither  fow  nor  reap^ 


(e)  Job  X^xviii.  41.     P/aL  cxlvli.  i^r 

N  4  "which 
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^bicb  ndiberba^^  Storebmfe^  n$r  Bum^  an4G(r 
feedeth  them.  It  is  a  man^feft  Argumeoc  of  the  Dir 
vine  Care  and  Providence,  in  fupplying  Uie  WQrl4 
With  Food  and  NecefTaries,  duit  tbe  Ravens y  ac« 
counted  as  unclean,  and  little  regarded  by  Man, 
deftitute  of  Stores,  and  that  live  by  Accidents,  by 
lyhat  falleth  here  and  there  ;  that  fuch  a  Bird,  I  iay, 
ihould  be  provided  with  fufficient  Food ;  efpeigiaUy 
if  that  be  ,true  which  Arifi^tk  (/)y  JPUfff  (g)t  and 
Mlian  (k)  report,  of  their  unatural  Affedbion  and 
Cruelty  to  their  Young  :  "  That  they  expel  them 
<V  (heir  Nefts  as  focMi  as  they  can  fly,  and  then  driv^ 
«*  them  put  of  the  Country." 

Thus  having  confidered  the  wife  Appointment  c^ 
the  Creator,  in  fuiting  the  Variety  of  Food,  to  Va« 
riety  oJF  Animals  %  Let  us  in  the 

IV.  Phx:e,  Take  a  View  of  the  peculiar  Food^ 
which  particular  Places  afford  to  the  Creature^  inha? 
jbiting  therein* 

. .  It  hath  been  already  obferved  (i)^  That  *  every 
Place  on  the  Surface  of  the  Terraqueous  Globe,  is 
flocked  with  proper  Animals,  whofe  Orgai)s  of 
jLife  and  Adlion  are  curioufly  adapted  to  each  re-^ 
fpcftive  Place.  Now  it  is  an  admirable  Aft  of  the 
Divine  Providence,  That  every  Place  affords  a 
proper  Food  to  all  the  living  Creatures  therein. 
All  the  various  Regions  of  the  World,  the  different 
Climates .  (k)^    the  various  Soils,    the  Seas,    the 

Waters, 


(f)  Ariflot.  Hift,  AnimaU  lib.  ix.  cap*  31. 

(g)  Pliny  affirms  this  of  tlie  Crow  as  well  as  Ra*ven  :  Cattrm 
Pft^nti  [i.  e.  Cornices]  ex  tndem  genert  pelkunt  nidis  puUot^  a€ 
<uolare  cogunt^  fieut  fcf  Cer*vu  qvi  —  rohuftos  fuos  Jcitus  fugani 
hngius.    Nat.  Hi(l.  lib.  X.  cap.  12. 

fbj  Tar.  Hip. 

O)  Chap.  9. 

(k)  Aimiranda  NaiMTit  dt/pefifati9  ifi^  yt  alifer,  alioptimmhf 
tmf9rty  {«f  induftria  colatur  terra  feptenirionaliSf  aliter  JEthiopia^ 
^(.    ^oad  AquilonareSi  bQCCtrtumtft^  in  pleri/que  agrisFefiro- 

gQtborkMp 
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.Waters,  nay  our  very  Putrefaflbns,  and  moft  ntfty 
PUces  about  the  Globe,  as  thep  are  inhabited  ^ 
JQ^nc  ori^ber  Anifnal«  fo  they  produce  fome  proper 
Food  or  ether,  afFording  a  comfortable  Suisififtencfe 
ip  the  Creatures  living  there.  I  tnighr,  for  ioftan*^ 
CCS  (I)  of  thiSt  bring  the  great  Variety  of  Herb^ 
Fruits  and  Grains  on  the  £^rth,  the  large  Swarms 
of  Infci^s  in  the  Air,  with  every  other  Food  of 
the  Creatures  refiding  in  the  Earthy  or  flying  in  the 
Air.  But  Khallftop  at  the /iffa/^rx,  becaufe  the 
?faimfiy  in  the  fore-cited  cvsf^^  Pfaim.  fpeaksiwiih 
relation  to  the  efpccial  Provifion  for  the.  Inbabi- 
Itants  of  the  Waters;  ^nd  alfo  by  Reafbn  that  many 
Xjaod- Animals  have  their  chkf  Maintenance^from 
thence*4^  - 


gotborum,  parte  Ohje3S  Meridionali  pfag^^  Hordium  fpath  56 
J^iarum  a  fimne  projiSo  maturum  cbW^,  b^c  tftj  a  Jim  yunii 
m/fut  medium  Ai/^ufii^  aliquandp  aUriWp .  £ii  namqu€  jnaturiiOe 
fx  foil  naiurdy  aerifque  clement idf  ac,  huMri  l^ilUrum  fv^fltp 
radices  f  Soleque  torrenfe,  tucejfarih  frovini^^  ut  ita  nafcatur^Af 
matuntuTt  taUfque  fpic^t  /ex  or  dines  in  kunifro  anft^g  habent^ 
01.  Mag.  HiH.  ^):^.  15.  cap.  S*  Fratali  ^pafoua  iant4  Ihx»^ 
riant  gramiHum  ubirtate  me  deverfiiate,  9/  necejf^fit  inde  atcen 
jumenta^  ne  nimio  berbarum  e/u  cf^pent^.l^c,  J4.  ib;  lib.  xis^ 
cap.  36.  ' 

(I)  Among  the  many  iM}blc  Contriifances  for  Food,  I  can- 
QOt  but  attribate  that  univerfal  Aliment,  Breads  to  the  Reve* 
lation,  or  at  leaft  the  Infpiration,  of  the  Creator  and  Confer- 
vator  of  Mankind ;  not  only  becaufe  it  is  a  Food  ufed  in  alT," 
or  moil  Parts  of  the  World,  but  efpecially  becaufe  it  is  of  jn- 
compaiable  Ufein^the  great  Work  of  Dajreftion,  greatly  afi ft. 
ing  the  Ferment*  or  whatever  caufes  the  Digeftion'  of  the  Sto* 
mach.  Of  which  uke  this  Example  from  the  noble  Mr.  Bojfle* 
*^  lie  extradled  a  Henftruum  from  Bread  alone,  that  would 
*'  work  on  Bodies  more  compad  than  many  hard  Minerals, 
'*  nay  even  on  Glais  itfelf,  and  do  many  Things  that  Aqua^ 
"  fortis  could  not  do.  -—Yet  by  no  means  w^s  this  io  corrofive 
''  a  Liquor  as  Jqua-forHs^  or  as  the  other  acid  Menfiruum^ 
Vide  the  ingenious  and  learned  Dr.  Harris's  Lefc,  fe^b,  ^erh9 
iMlruum,  where  the  W^y  of  piepariog  it  may  be  met 

Now 


iS6  0/eheFooti,  Book,  IV. 

Now  one  would  think,  that  the  Waters  were  a 
very  unlikely  Element  to  produce  Food  for  fo  great 
-a  Number  of  Creatures,  as  have  their  Subfiftence 
from  thence.  But  yet  how  rich  a  Promptuary  is 
it,  not  only  to  large  Multitudes  of  Fiflies,  but  alfo 
to  many  amphibious  Quadrupeds,  Infects,  Reptiles, 
and  Birds  !  From  the  largeft  Leviathan,  which  the 
Pfalm^  faith  (m)  plofeth  in  the  Seas,  to  the  fmal- 
left  Mite  in  the  Lakes  and  Ponds,  all  are  plentiful- 
ly provided  for;  as  is  manifeft  from  the  Fatnefs  of 
their  Bodies,  and  the  Gaiety  of  their  Alpeft  and 
iViftions. 

And  the  Provifion  which  the  Creator  hath  made 
for  this  Service  in  the  Waters  is  veryoblervable; 
not  only  by  the  Germination  of  divers  faquatick 
Plants  there,  but  particularly  by  appointing  the 
Waters  to  be  the  Matrix  of  many  AnTmals,  par- 
ticularly of  many  of  the  IqfcA-Kind,  not  only  of 
fuch  as  are  peculiar  to  the  Waters,  but  alfo  of  ma* 
oy  appertaining  to  the  Air  and  the  Land,  who,  by 
their  near  Alliance  to  the  Waters,  ddight  to  be 
about  them,  and  by  that  Means  become  a  Prey, 
and  plentiful  Food  to  the  Inhabitants  of  the  Wa- 
ters, And  befides  thefe,  what  prodigious  Shoals 
do  we  find  of  minute  Animals  even  fometimes  dif- 
colouring  the  Waters  (n) !  Of  thefe  (not  only  in 

the 


(m)  Pfal  civ.  26. 

(n)  The  Infeas  that  for  the  moft  part  difcolour  the  Wa- 
ters, arc  the  fmall  Infeds  of  khc  ^brimp-kindy  called  by  S<wam* 
merdamy  Pulex  aquatitus  arborefans*  'thtit  Ihave  often  feea 
ifo  numerous  in  ftagnating  Waters,  in  the  Sammer-Months^ 
.  chat  they  have  changed  the  Colour  of  the  Waters  to  a  pale  or 
deep  Red,  fometimes  a  Yellow,  according  to  the  Colour  they 
Vfere  oL  Of  this  Swammerdam  hath  a  pretty  Story  told  him 
by  Dr.  Florenci  Scbuyl^  viz.  Se  aliquando  Siudiis  sntintum^  mag^ 
nd  quodam  l£  hwrtfico  rumor e  fuijfe  turbatum^  l^  fimul  ad  (dujam 
ffus  inquirtndam  exdtatum  ; .  *verum  fe  'uix  eum  in  fintm  furrex" 
^t  cum  Jncilla  ejus  feeui  exammit  adcurrtnt^  l^  multo  cum  fiif 
.         .  gubu 
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the  Water,  but  in  the  Air  and  on  Land)  I  have 
always  thought  there  was  fome  more  than  ordN 
jiary  Ufe  intended  by  the  All-wife  Creator.  And 
having  bent  tnany  of  my  Obfervations  that  Way,  I 
have  evidently  found  it  accordingly  to  be.  For  be 
they  never  fo  numberlefs  or  minute,  thofe  Animals 
fervc  for  Food  to  fom*  Creaturcis  or  other.  Even 
thofe.  Animalcules  in  the  Waters,  difcoverable  only 
with  good  Microfcopes,  are  a  Repafl:  to  others 
there,  as  I  have  often  with  no  lefs  Admiration  than 
Pleafure  feen  (0). 


guku  re/irretf  oMttifM  Luffltini  [Batavorom]  aquam  ijft  mutatam 
in  fanguintm*  The  Cau/e  of  which »  upon  Exami nation ,  he 
found  to  be  only  from  the  numeroas  Swarms  of  thofc  PuHces, 
Vide  Swamm.  Hi^.  Infe^.  p.  70. 

The  Cavie  of  thu  great  Conconrfe  and  Appearance  of 
thofe  little  Infefls^  I  have,  freqaently  obferved  to  he  to  per-, 
form  their  Cou,  which  is  commonly  about-the  latter  End  of 
Moft  and  in  Jiau..  At  that  Time  they  are. viery  venerottvy 
^flciog  and  catching  at  one  another  ;  and  many  of  theoa 
coejoiiied  Tail  to  Tail,  with  their  Bellies  inclined  one  towarda 
aactthcr* 

At  this  Time  alfi>  they  change  their  Skin  taSbugh ;  which  I 
conceive  their  rubbing  againft  one  another  mightily  promoteth^^ 
And  what  if  «t  this  Tixne  they  change  their  Quarters  ?  Vidg, 
BifokVltLCbap.xn.NHiff). 

Thefe  fmall  Infe6ks»  as  they  are  very  numerous,  fo  are  Food, 

to  many^Water-Animals.    I  have  feen  not  only  i>ttcli  ihovel 

them  up.  as  they  fwim  along  the  Waters,  but  divers  Infects  alfo 

devour  them,  particularly  fome  of  the  middle-iized  SfuilU 

"Ofuiuit^f.  which  are  very  voracious  Infers. 

fpj  Befidea  the  P$tJicn  laft  mentioned,  there  afe  in  the  Wa-.' 
tera  other  Animalculea  very  numeroua,  which  are  fcarce  vi« 
fiUe .without^  Microfcope.  In  Mi^,  and  the  Summer-Months,. 
the  gteen  Scu^n  on  the  Top  of  flagnating  Waters,  is  npthing. 
dfe  but  prodigious  Numbers  of  thefe  Ammalcuks :  So  is  like* 
wife,  the  .green  Colour  in  them,,  when  all  the  Water  feems 
green.  Which  Animalcules,  in  all  Probability,  ferve  for  Fbpd 
to  the  Pulicis  Jqutaicit  vvd  other  .the  minuter  Animals  of  the 
Waters.  Of  which  I  gave  a  pregnant  Inftance  in  one  of  the 
Nympbte  of  Gnafst  to  my  Friend  the  late  admirable  Mr.  Ray^, 
which  he  was  pleafed  to  publiih  in  the  laft  Edition  of  his  PTif* 
fiom  of  God  in  tht  Crtation^  p.  430.  ..... 

But 


lis  t)f  tki  Pood  Bbo«  It?. 

But  now  the  uTua!  Objedtbn  is,  that  Ne^efilty 
nfialceth  Ufe  (p).  Animals  imift  be  fod,  and  tiief 
fhake  ufe  %i  what  ^ey  find  :  fn  the  defolate  Regi- 
ons, and  if)  the  Waters,  for  Inft^n^e,  they  fee4  upM 
Hvhat  they  can  come  at  ^  bur,  when  in  greater  Plenty^ 
they  pick  and  chafe.  .    :      ^ 

But  thi&  Obje^on  hath  beeiJ  already  in  fome 
fi/Ieafure  anfwered  by  what  hath  been  faid  %  which' 

(p)   Nil  adio  quoniam  natum^Ji  in  Corpofre^  ut^i 
PoJTemusy  fed  quod  natum^ft^  id  procreat  ufuMm 

And  afterwards, 

Propterea  cttpitur  Cihusy  ut  JhffiAiat  artutf 
»  Et  recreei  virets  inter datusy  afqife  patentem 
Per  membra  ac  *oenas  ut  amor  em  ohturet  edendh 

A^d  aft6r  the  lame  Manner  he  difooaHeth  of  Thirft^  and- caters 
pi W  Things.     MideLutreu  Itb.iv.  veii.  S31,'  (!fA 

Againft  this  Opittion  of  the  Epicureans^  <^eUen  in^aioiiily  ar^ 
flies  iff  his  Diicoorfe  about  clie  Hisnd*'  Ntuetfim  Mdmtu  ipf^ 
(faith  he)  iemines  art$s  docuerunty  fed' Raita.  Manut  amem  ip-' 
ftB  funt  artium  ergana  ;  ficut  Lyra,  mufici  -^  h^ra  mt^ati  M9*do^ 
€uity  fed  efi  ipftus  artifex  per  eam^  qua  praditus  efty  Ratimam  J 
Mgere  autimnot^  f&tejt^x  arte  ahf que  orgemisj  iia  i$  JuiaiquaMei 
anima  faeultatit  juafdam  a  fud  ipfias  fithfiaiaia  ehtintty  «*^  i^o^ 
autim  corporis  ^riictdaanimam  wenJmpeVuntf  -**-  maui/gji^^h 
iere  licet  ^  ft  animalia  recens  nata  cAuftdtrety  qute  quidMtpritis  mh 
re  cenantury  qi^perfsGas  baheant  pOrtitulas.  Ego  namqui  Bo^ 
<vis  tHtulum  -cdm^us  petere  conasUem  fapenstmero  njidiy  amtefaam 
it  nata  effent  cornua\  Et  puUum  Eqm  ealci^mntemy  {/r.  Omnk 
frnmantTHoi  fua  ipftus  Anim^e  faamaUSt  'Oc  in  quos  ufits  .partep 
fua  polUant  maxime^  mdlo  daQore^  pr^fentit  'c^.^ud  igitur  raiionf. 
dies  pottftt  animalia  partissm  ufus  kpartihusdoeeriy.ams:^  ^^- 
quam  iilas^  baiiaui,  Jfoe  ct^stofcere  nndeantvr  f .  Si  igitur  €hfm  trim 
acceperisy  untsm-jijuihef  alterum  jina/isf  reHquum  Serpeniie^  W* 
(More  modieo  fo'Virist  ammaliaque  excfajirit ;  Ula  quidem  aiss  v6^ 
tare  conamia,  antequam  volare  poffint  ^  hoc  aitttmre^voivi  ^videUt^^ 
&  ferpere  affeSasuy  fuasnvis  moile  ^adbuc  Jti  inmaHdum  fueriu 
Et  fiy  dum  pirfeSa  erunty  in  una  edslemque  domo  nutrits&isy  di'^ 
itsde  ad  locum  fuhdiahm  du&a  emiferisy  Jquila  quidem  ad  fisblme\  > 
Anas  out  em  in  faiusbm  ;  — «  Serpens  nioro  fuh  t^vrdifrepet't^  Ani^ 
malia  quidem  mihi  wdentur  Natur^  magis.ouam  Rat  tone  4mem^ 
aUquam  [rtxmHmiati&aoCa]  emreir^r  ^es /tigere  alveoios,  isc. 
Galen,  de  tffa  Part.  pap.  j. 

plainly 
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plainly  argues  Defign,  and  a  fuper-intending  Wif- 
dom.  Power  aiid  I^rovidence  in  this  fpecial  Budnefs. 
of  Food.  Particularly  the  different  Delight  of  di- 
ters  Animals  in  different  Food,  fo  that  what  is 
naufeous  to  one,  (hould  be  Dainties  to  another^ 
is  a  manifeft  Argument,  that  the  Allotment  of 
Food  is  not  a  Matter  of  mere  Chance,  but  en- 
tailed to  the  very  Conftitution  and  Nature  of  Ani- 
mals; that  they  chufe  this,  and  refufe  that,  not 
by  Accident,  or  Neceflity,  but  becaufc  the  one  is. 
a  proper  Food,  agreeable  to  their  Conftitution,  and 
fo  appointed  by  the  infinite  Contriver  of  their  Bo- 
dies ;  and  the  OlhCTft  difagreeable  and  injuritms  to- 
them. 

But  all  this  Objcftion  will  be  found  frivol- 
ous, and  the  Wifdonl  arid  Defign  of  the  great 
Creator  will  demonftratively  appear,  if  we  take  a 
Survey, 

V.  Of  the  admirable  and  curious  Apparatus  in 
all  Animals,  made  for  the  Gathering,  Preparing, 
and  Digeftion  of  their  Food*  From  the  very  firft 
Entrance,  to  the  utmoft  Exit  of  the  Food,  we  find 
every  Thing  contrived,  made  and  difpofed  with 
the  utmoft  Dexterity  and  Art,  and  curioufly  adapted 
to  the  Place  the  Animal  livech  in,  and  the  Food  it 
is  to  be  nourifhed  with. 

Let  us  begin  with  the  Mouth.  And  this  we  find> 
in  every  Species  of  Animals,  nicely  conformable 
to  the  Ufc  of  fuch  a  Part  y  neatly  fized  and  fhaped 
for  the  catching  of  Prey,  for  the  gathering  or  re- 
ceiv'ing  Food  C jj,  for  the  Formation  of  Speech, 


(q)  Alia  dentthus  pradantur^  aSa  unguihus^  alia  reftri  adun^ 
dtdte  carfunff  alia  latitudine  [ejufdem}  ruunt,  alia  acumine  tx* 
c'avant^  alia  fugunt^  alia  lambunt^  jGrbent^  mandunty  'verdnt^ 
Nic  minor  fvariitas  inftdum  minifterioj  ut  rapianty  dijlrahanf,  te* 
fieafity  premanty  pindiantf  tellurem  /cabere  mn  c>JJfint.  Plin.  Nat. 
Mift.  lib.  X.  cap.  71. 

2  ■       nad 
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and  every  other  fiich  like  Ufe  (r).  Infome  Crca- 
tures  it  is  wide  and  large,  in  fome  little  and  nar*^ 
#ow;  in  fome  with  a  deep  Incifure  up  into  the 
Head  (s)y,  for  the  better  catching  and  holding  of 
Prey,  and  more  eafy  Comminution  of  hard,  large 
and  troublefome  Food ;  in  others  with  a  much 
Ihortcr  Incifure,  for  the  gathering  and  holding  of 
herbaceous  Food, 

In  Infeils  it  is  very  notable.     In  fome  forcipa- 
ted,  to  catch  hold  and  tear  their  Prey  (i)i   In  fome 

acu- 


(r)  Becaafe  it  would,  be  tedious  to  reckon  up  the  Bones^ 
Glands,  Mufcles,  and  other  Parts  belonging  td  the  Mouth,  it 
fiiall  fuffice  to  obferve,  that,  for  the  various  Services  of  Man^s 
Mouthy  besides  the  Mufcles  in  common  with  other  Parts,  therer 
are  ^^t  Pair,  and  one  fingle  one  proper  to  the  Lips  only,  as 
Dr.  Gib/on  reckons  them :  But  my  moft  diligent  and  curiouft 
Friend  the  late  Mr.  Cpwfir,  difcovered  a  fixth  Pair.  And  ac- 
cordingly Dr.  Draii  reckons  fix  Pair,  and^one  iingle  one  pro-^ 
per  to  the  Lips.     Lib.  iii.  cap.  13. 

fsj  Galen  defervcs  to  be  here  confulted,  who  excellently 
argues  againft  the  cafnal  ConeourTe  of  the  Atoms  of  Epiemrug 
•and  Jfclepiadeu  from  the  provident  and  wife  Formation  of  the 
Mouths  of  Animals,  and  their  Teeth  anfwerable  thereto.  In 
Man,  his  Mouth  without  a  deep  Incifure,  with  only  one  ca« 
nine  Tooth  on  a  Side,  and  flat  Nails,  becaufe,  faith  be.  Hie 
Natura  cerib  fciebaty  ft  animal  manfutAumf  ac  ciwii  ^jjingtref 
€ui  roiur  tff  vires  ejfent  ex  /apithtid,  nou  $x  corpms  fortUudim. 
But  for  L/ffffj,  JVolvesy  and  DoFSt  and  all  fuch  as  are  called 
lSM^a^\{i<;  (or  having  fiiarp,  ^rratcd  Teeth),  their  Mouths' 
are  large,  and  deep  cut ;  Teeth  flrong  and  fiiarp,  and  their 
Nails  iliarp,  large,  ftrong,  and  round,  accommodated  to  hoki« 
ing  and  tearing.     Vide  Galen,  de  Vf.  Part,  lib.  xi.  cap.  9,. 

(t)  Among  lnfe£ls,  the  SquiUa  aqudtiea^  as  they  are  vtff 
lapacious,  fo  are  accordingly  provided  for  it:  Particularly 
the  Squilla  aquatica  maxima  recurfva  (as  I  call  it)  who  Kath' 
ibmewhat  terrible  in  its  very  Afped,  and  in  its  Pofture  in  the 
Water,  efpecially  its  Mouth,  which  is  armed  with  long«^ 
iharp  Hooks,  with  which  it  boldly,  and  greedily,  catcheth 
any  Thing  in  the  Waters,  even  one's  Fineers.  When  the)^ 
have  feized  their  Prey,  they  will  fo  tenacioufly  hold  it  wic^ 
their  forcipated  Mouth,  that  they  will  not  part  therewith, 
even  when  they  ara  takjca  out  of  the  Waters,  and  Jumbled 

about 
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aculeafed,  to  pierce  and  wound  Animals  C^^,  and 
fuck  their  Blood.  And  in  others  ftrongly  Yigged 
with  Jaws  and  Teeth,  to  gnaw  and  fcrape  out  their 
Food,  to  carry  Burdens  (wj,  to  perforate  the  Earth, 
yea,  the  hardeft  Wood,  yea,  even  Stones  themfelves. 


about  in  one's  Hand.  I  have  admired  at  their  peculiar  Way 
of  taking  in  their  Food  ;  which  is  done  by  piercing  their 
Prey  with  their  Forctpes  (which  are  hollow)  and  fucking  the 
Juice  thereof  through  them. 

The  Squilla  here  mentioned,  is  the  firft  and  fecond  in  Mouf* 
fif%  Tbtai.  Infe3.  lib.  ii.  cap.  37. 

(u)  Foranlnftance  of  Intents  endued  with  a  Spear,  I  ihallt 
for  its  Peculiarity,  pitch  upon  one  of  the  fmalleft,  if  noc 
the  very  fmalleft,  of  all  the  Gnat  Kind,  which  I  call  Culex 
minimus  nigricans  mac^lafus  fanguijkga.  Among  us  in  EJfex^ 
they  are  called  Nidiets  ;  by  Moufftt,  Midgts.  It  i»  about  one 
tenth  of  an  Inch,  or  fomewhat  more,  loo?,  with  ihort  Anting 
met  plain  in  the  Female,  in  the  Male  gathered,  fomewhat 
like  a  Bottle- Brufh.  It  is  fpotted  with  blacki^  Spots,  efpe^ 
cially  on  the  Wings,  which  extend  a  little  beyond  the  Body* 
It  comes  from  a  little  flender  Eel-like  Worm  of  a  dirty  white 
Colour,  fwimming  in  ftagnating  Waters  by  a  wriggling  Mp^ 
lion  ;  as  in  Fig.  5. 

Its  Aurelia  is  fmall,  with  a  black  Head,  little  (hort  Homs» 
a  fpotted,  flender,  roagh  Belly.  Fide  Fig.  6.  It  lies  quietly 
on  the  Top  of  the  Water,  now  and  then  gently  wagging  itfelf 
this  Way  and  that.  • 

Thefe  Gnats  are  greedy  Blood-fuckers,  and  very  tronble-^ 
fbme,  where  numerous ;  as  they  are  in  fome  Places  near  the 
Thames t  particularly  in  the  Breach- Waters,  that  have  lately 
befallen  near  us,  in  the  Pariih  of  Dagenbam  ;  where  I  found 
them  fo  vexatious,  (hat  I  was  elad  to  get  out  of  thofe  Marfhes.. 
Yea,  I  have  feen  Horfes  fo  ftung  with  them,  that  they  have 
had  Drops  of  Blood  all  over  their  Bodies,  where  they  were 
wounded  bv  them. 

I  have  given  a  Figure  (in  Fig^  7.)  and  more  particular  De^ 
fcription  of  the  Gnats,  becauie,  although  it  be  common,  it  is 
no  where  taken  Notice  of  by  any  Author  I  know,  except  Mouf" 
fett  who,  I  fuppofe,  means  thefe  Gnats^  which  he  Q^\h  Midges^ 
cap.  13*  p.  82. 

(<wj  Hornets  and  Wa/ps  have  ftrong  Jaws,  toothed,  where^ 
#ith  they,  can  dig  into  Fruits,  for  their  Food  ;  as  alfo  gnaw 
and  fcrape  Wood,  whole  Mouthfuls  of  which  they  carry  away 
to  make  their  Combs.     Viii  infra^  Chap,  xiiit  Not^  (c). 

6  for 
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for  Houfirs  ^xj  to  themfclves^  and  Ncfts  for  their 
Young. 

;  And  laftl)',  in  5/W/  it  is  no  lefs  remark- 
able. In  the  firft  Place,  it  is  neatly  fliaped  for 
piercing  the  Air,  and  making. Way  for  the  Body 
through  the  airy  Regions:  In  the  next  Place, 
it  is  hard  and  homy,  which  is  a  good  Sup- 
plement for  the  Want- of  Teeth,  and  caufcth 
the  Bill  to  have  the  Ufe  and  Service  of  the  Hand^ 
Its  hooked  Form  is  of  great  Ul'e  to  the  rapaci- 
ous Kind  { j^,  in  catqhing  and  holding  thejr  Prey, 
and  in  the  Comminution  thereof  by  tearing  ^ 
to  others  it  is  no  lefs  ferviceable  to  their  Climb- 
ing, as  well  as  neat  and  nice  Comminution  of 
their  Food  {z)\  Its  extraordinary  Length  and 
Slendernefs  is  very  ufeful  to  ibme,  to  fearch  and 
grope  for  their  Food  in  moorilh  Places  (aa)  ; 
as  its  Length  and  Breadth  is  to  others  to  hunt  and 


(x)  Moniicur  d$  la  Fioye  tells  us  of  an  ancient  Wall  of 
Free-Stone  in  the  Benedi£iines  Abbey  at  Caen^  in  Normandy ^  fa 
eaten  with  AVorms,  that  one  may  run  one's  Hand  into  moft 
of  the  Cavities :  That  thefe  Worms  are  fmall  and  black, 
lodging  in  a  greyifh  Shell ;  that  they  have  large  flattifli  Heads^ 
a  large  Mouth,  with  four  black  Jaws,  Jsfr.     Pbilof»  Tranfaa. 

(ji  Pro  its  [Labris]  corneal^  acuta  Folucribus  Roftra,  Ea-* 
dim  rapto  vi'Vintibus  adunca  :  colU&o^  reSa  :  berbas  rmntibus  li^ 
mumque  lata^  ut  Saum  gtmn*  yumtntis  t/ici  manus  ad  coUigendd 
pahula  :  or  a  apertiora  laniatu  *viventibus.  PI  in.  Nat.  HiOu 
lib.  xi.   cap.  37. 

(x)  Parrots  have  their  Bills  nicely  adapted  to  tjiefe  Ser- 
vices, being  hooked,  for  climbing  and  reaching  what  they: 
have  Qccafion  for  i  and  the  Jower  Jaw  being  completely  fitted 
10  the  Hooks  of  the  upper,  they  can  as  minutely  break  their 
Foodf  as  other  Aniqials  do  with  their  Teeth. 

(aaj  Thus  in  Waodcocki^  Snipes,  &c.  who  hunt  for  Worm» 
in  ufiooriili  Ground,  and,  as  Mr.  PrUlougbby  £a\ih,  livealfooii' 
the  fatty  undtuous  Humour  they  fuck  out  of  the  £arth.  So  al- 
fo  the  Bills  of  Curlews,  and  many  other  Sear  Fowl,  tat  verf 
long,  to  enable  them  to  hunt  for  the  Worms,  t^fc,  in  the  Sanda 
on  the  Sea-Shore»  which  they  frequent. 

fearch 
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fearch  in  muddy  Places  (hb) :  And  the  contrary 
Form,  namely,  a  thick,  (hort,  and  (harp  edged 
Bill,  is  as  ufefultoocherB'.rd'?,  who  have  Occafiwn 
to  hulk  and  flay  the  Grains  they  fwallow.  But 
it  would  be  endlefs,  and  tedious,  to  reckon  up  all 
the  various  Shapes,  and  commodious  Mechanifm 
of  all;  the  Sharpnefs  and  Strength  ofchofe  who 
have  occafion  to  perforate  Wood  and  Shells  (cc)^ 
the  Slendernefs  and  Neatnefs  of  fuch  as  pick  up 
fmall  Infefts^  the  Crofs-Form  of  fuch  as  break  up 
Fruits  (dd)  ;  the  comprefled  Form  of  others  (ee)'^ 
with  many  other  curious  and  artificial  Forms,  all 
fuited  to  the  Way  of  Living,  and  peculiar  Occa- 
fions  of  the  feveral  Species  of  Birds,  Thus  much 
"for  the  Mouth, 

Let  us  next  take  a  fliort  View  of  the  Teelb  (^), 

In 


fhh'J  Duckst  Geefu  and  divers  others,  have  fach  long  broad 
Bills,  to  quafFer  and  hunt  in  Water  and  Mud  ;  to  which  we 
may  reckon  the  ancouth  Bill  of  the  Spoon- Bdl:  But  that  whick 
deferves  particular  Obfervation  in  tht  Birds  named  in  thefe  tw6 
laft  Notes  is,  the  Nerves  going  to  the  Enti  of  their  Bills,  en- 
abling them  to  difcoyer  their  Food  out  of  Sight ;  of  which  fee 
Book  VII.  Chap^  ii.  iVwr  (e). 

(cc)  The  Picus  Viridts^  or  Green  Woodfpite^  and  all  tfie  Wood" 
Peckers  J  have  Bills  curioufly  made  for  dijeging  Wood,  ftrong, 
hard,  and  (harp,  A  neat  Ridge  runs  along  the  Top  of  the 
green  Wood-Peckerh  Bill,  as  if  an  Artill  had  defigned  it  for 
Strength  and  Neatnefs. 

(dd)  The  Loxia^  or  Cro/s-Bill,  whofe  Bill  is  thick  and 
flrong,  with  the  Tips  croffing  one  another,  with  great  Readi- 
ncfs  breaks  open  Fir- Cones,  Apple?*  and  oiher  Fru.t,  to 
come  at  their  Kernels,,  which  are  its  Fof  d,  as  if  the  croHing 
of  the  Bill  was  defigned  for  this  Service.. 

('eej  The  Sea-Pit  hath  a  long,  (harp,  narrow  Bill,  compreiTsd 
fide-ways,  and  every  Way  fo  well  adapted  to  tive  raiin*^  Urn* 
pets  from  the  Rocks  (which  are  its  chieu  ir  not  only  F(X)o)  ihat 
Nature  (or  rather  the  Author  of  Nature)  feems  to  hnvctiam- 
ed  it  purely  for  that  Ufe. 

(ff)  Tbofe  Animals  ivhicb  ha-ve  Teeth  on  hoth  Jaivsy  bd'Ve  hut 
one  Stomach  \  but  mod  of  thofe  nvbich  ba^ve  tto  npyr  Tetik^  of 
non4  ai   a//f  bave  three  Stomachs ;  as  in  Bcafti ,  // ♦  Puie>nch,  ti'i 

O  Read^ 
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In  which  their  peculiar  Hardnefs  (gg)  is  remarka- 
ble, their  Growth  (hh)  alfo,  their  firft  Infertion 
and  Bandage  in  the  Gums  and  jaws,  and  their  va- 
.  rious  Shape  and  Strength,  fuited  to  their  various 
Occafion  and  Ufe  (H)  \  the  foremoft  weak  and 
fartheft  from  the  Center,  as  being  only  Preparers 
to  the  reft ;  /the  others  being  to  grind  and  aiinc«, 
are  accordingly  made  ftronger,  and  placed  nearer 

the 


Read^  and  the  Feel ;  and  in  all  grani*vorous  Birds ^  the  Crop^  the 
Echinus,  and  the  Gixard,  For  as  cheiving  is  to  ^n  eafy  Digeftion, 
fi  is  f^waltonAjing  luhole  to  that  ^which  is  more  lahorieus.  Dr. 
Cre^*s  CofmoL  Sacr,  cap.  v.  fed.  24. 

•CsgJ  7-  ^0"^  faith,  the  Teeth  are  made  of  convolved  Skins 
hardened  ;  and  if  we  view  the  Grinders  of  Deer,  Hor/es,  Sheep, 
^€,  we  fhall  find  great  Reafon  to  be  of  his  Mind.  His  Ob- 
fervations  are,  Mirum  autem  eos  (i.  e.  Dentes  cum  primum  e  pel' 
liculis  imbricatim  convolutis  H  muco  fvifcido  conjiarent,  in  tanfam 
dirigefcere  foliditatemy  qua  ojfa  cun3afuperet.  Idem  fit  etiam  in 
Officulis  Ceraforum,  l^e,  —  Separatiom  faddy  per  memhranas 
tonditur  Magna  hcellis,  quos  formant  lamina  tenus,  ac  duriufcula 
ad  dent  is  figuram  antea  divinitus  compofita.  J.  Peyer  Merycol. 
lib.  ii.  cap.  8. 

(hh)  ^i  autem  (i.  e.  Denies)  renafcuntur,  minim}  crede^i 
funt  a  facultate  aliqud  plafticd  Brutorum  denuo  formari,  fed  Ul" 
tentes  tantummodo  in  conJfeQum  producuutur  augment 0  molis  efisun^ 
U  fucco^    Id.  ibid. 

fii)  From  thef^,  and  other  like  Confiderations  of  the 
Teeth,  Galen  infers.  That  they  muft  needs  be  the  Work  of 
fome  wife,  provident  Being  ;  not  Chance,  nor  a  fortuitous 
Concourfe  ofj/oms.  For  the  Confirmation  of  which,  he  puts 
the  Cafe,  That  fuppofe  the  Order  of  the  Teeth  fhould  have 
been  inverted,  the  Grinders  iet  in  the  Room  of  the  Incifors, 
^r.  (which  might  as  well  have  been,  had  not  the  Teeth  been 
placed  by  a  wife  Agent)  in  this  Cde,  What  Ufe' would  the 
Teeth  have  been  of  ?  What  Confufion  by  fuch  a  flight  Error 
in  their  Difpofal  only  ?  Upon  which  he  argues.  At  fi  quis 
tboreant  hominum  32  (the  Number  of  the  Teeth)  ordine  difpo* 
fuit,  eum  ut  hominem  induftrium  laudaremus  \  cum  vera  Dentium 
ehoream  Natura  tarn  belle  exorndrit,  nenne  ipfam  quoque  laudabi^ 
mus  f  And  then  he  goes  on  with  the  Argument,  from  the 
Sockets  of  the  Teeth,  and  their  nice  fitting .  in  them,  which 
being  no  leis  accurately  done,  than  what  is  done  by  a  Carpen« 
tcT)  or  Stone-Ctttter^  in  fitting  a  Tenon  into  a  Mortice,  doth 

as 
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the  Center  of  Motion  and  Strength.  Likewire 
their  various  Form  (kk)  in  various  Animals,  is  coa- 
fiderable,  being  all  curioufly  adapted  to  the  pecu- 
liar Food  (11)^  and  Occafions  of  the  feveral  Species 
of  Animals  (mm).  And  laftly,  the  temporary  De- 
fed:  of  them  (nn)^  is  nolefs  obfcrvable  in  Children, 

and 


as  well  infer  the  Art  and  A€t  of  the  wife  Makmr  of  Animal  Bo- 
dies, as  the  other  doth  the  A£l  and  Art  of  Man.  And  fo  he 
goes  on  with  other  Arguments  to  the  fame  £fFe6l.  Galen  de  LT/I 
Part.  lib,  xi.  chap.  8. 

(kk)  A  carious  Account  of  this  may  be  found  in  an  Extrail 
pfalsitier  cnnarmng  fh  Teeth  $/ Jiven  Animals.  Printed  at 
Paris,  in  M.  Vaagnion^  Complete  Body  of  Chirurg.  Oper. 
Chap.  53. 

(U)  As  it  hath  been  taken  Notice  of,  that  various  Animals 
delight  in  various  Food,  fo  it  conftantly  falls  out,  that  their 
Teeth  are  accordingly  fitted  to  their  Food;  the  Rapacious  to 
catching,  holding,  and  tearing  their  Prey  ;  the  Herbaceous  to 
Gathering  and  Comminution  of  Vegetables :  And  fuch  sis 
have  no  Teeth,  as  Birds,  their  Bill,  Craw,  and  Gizard,  are 
aMed  with  Stones,  co  fupply  the  DefeA  of  Teeth.  But  the 
moft  confiderable  Example  of  this  Kind  is  in  feme  Families 
of  the  Infe6k-Tribes,  as  ihtPapillio  Kindy  l£c,  who  have  Teeth, 
and  are  voracious,  and  live  on  tender  Vegetables  in  their 
Ifympha  or  Ceuerpillar-Statey  when  they  can  only  creep  ;  but  iii 
their  mature  PafMd-State,  they  have  no  Teeth,  but  a  Probef* 
ch,  or  Trunkf  to  fuck  up  Honey,  ^c.  their  Parts  for  gather- 
ing Food,  as  well  z6  their  Food,  being  changed,  as  foon  ai 
they  have  Wings  to  enable  them  to  fly  to  it. 

CmmJ  It  is  remarkable  in  the  Teeth  df  Fifhes,  that  in  feme 
they  are  (harp,  as  alfo  jointed  fo  as  to  fall  back»  the  better  to 
catch  and  hold  their  Prey,  and  to  facilitate  its  PaiTage  into  the 
Stomach:  So  in  others  they  are  broad  and  fitt,  made  to  break 
the  Shells  of  Snails  and  Shell-Fiih  devoured  by  them.  Thefe 
Teeth,  or  Breakers,  are  placed,  in  fome,  in  the  Mouth;  in 
fome,  in  the  Throat ;  and  in  Loiffiers,  Cffr.  in  the  Stomach  it-^ 
ielf,  in  the  Bottom  of  whofe  Stomachs  are  three  of  thofe 
Grinders,  with  peculiar  Mnfcles  to  move  them. 

(nn)  What  is  there  in  the  World  can  be  called  an  k€t  of 
Providence  and  Defign,  if  this,  temporary  Defeft  of  Teeth  be 
not  fuch  ?  That  Children,  fo]-  InHance,  ihould  have  none 
whild  they  are  not  able  to  ufe  them,  but  to  hurt  themfelves^ 
or  the  Mother;  ami  that  at  the  very  Age  when  )hty  can  take 
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and  fuch  young  Creatures,  where  there  is  no  Occa- 
.  fion  for  them  ;  but  they  would  be  rather  an  Annoy- 
ance to  the  tender  Nipples  and  Breads. 

From  the  Teeth,  the  grand  Inftruments  of  Mafti- 
.  cation,  let  us  proceed  to  the  other  minifterial 
Parts.  And  here  the  Parotid^  Sublingual^  and  maifi- 
illary  Glands^  together  with  thofe  of  the  Cheeks  and 
Lips,  are  conGderable  ;  all  lodged  in  the  moft  con- 
/venicnt  Places  about  the  Mouth  and  Throat,  to 
afford  that  noble  digeftive  falival  Liquor,  to  be 
mixed  with  the  Food  in  Maftication,  and  to  moiften 
and  lubricate  the  Paflages,  to  give  an  feafy  defcent 
to  the  Food.  The  comnfiodious  Form  alfo  of  the 
Jaws,  deferves  our  Notice;  together  with  the 
ftrong  Articulation  of  the  lowermoft,  and  its  Mo- 
tion. And  laftly,  the  curious  Form,  the  great 
Strength,  the  convenient  Lodgment  and  Situation 
of  the  feveral  Mufcles  and  .Tendons  (oo)^  all  mi- 
niftring  to  this  fo  neccffary  an  Aft  of  Life,  as 
Maftication  is;  they  are  fuch  Contrivances,  fuch 
Works,  as  plainly  fct  forth  the  infinite  Workman's 
Care  and  Skil). 

Next  to  the  Mouth,  the  Gullet  prefenteth  itfelf ; 
in  every  Creature  well-fized  to  the  Food  it  hath 
occafion  to  fwallow;  in  fome  but  narrow,  in  others/ 


in  more  fubftantial  Food,  and  live  withoat  the  Breaft,  and 
begin  to  need  Teeth,  for  the  fake  of  Speech  ;  that  then,  I  fay, 
their  Teeth  Ihould  begin  to  appear,  and  gradually  grow,  as 
they  more  and  more  Hand  in  need  of  them. 

(09)  It  would  be  endlefs  to  particularize  here,  and  there* 
fore  I  (hall  refer  to  the  Anatomifts  ;  amOng  the  reft,  parti- 
cularly to  Galen,  for  the  fake  of  his  Defcant  upon  this  ^Sub« 
jeA.  For  having  defcribed  the  great  Accuracy  of  the  Con- 
trivance and  Make  of  thefe  Parts,  he  faith,  Haud  Jcio  an  ifo* 
tninum  Jit  fobriorum  ad  Fortunam  opijkem  id  revocare  :  alio- 
qui  quid  tandem  erit,  quod  cum  Pro*videntid  atque  Arte  fffici* 
iur  ?  Omnino  enim  hoc  ei  contrarium  ejfe  debet ,  quod  caju  ac 
fortuito  fit*    Galem  de  Uf.  Part.  lib.  xu  cap.  7.  ubi  plura. 

as 
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as  large  and  extenfive  (pp)  \  in  all  exceedingly' 
remarkabl^for  the  curious  Mechanifm  of  its  Mulcles, 
and  the  artificial  Decuffation  and  Pofition  of  theif 
Fibres  (qq). 

And  now  we  are  arrived  to  the  grand  Recep- 
tacle of  the  Food,  the  Stomachy  for  the  moft  part 
as  various  as  the  Food  to  be  conveyed  therein. 
And  here  I,  might  dcfcribe  the  admirable  Mecba- 
nifmof  itsTunicks,  Mufcles,  Glands,  the  Nerves, 
Arteries,  and  Veins  (rr)  \  all  maniftfting  the  fu- 
per-eminent  Contrivance  and  Art  of  the  infinite 


CppJ  The  Bore  of  the  Gullet  is  not  in  all  Creatures  alike  an* 
fwfrahle  to  the  Body  or  Stomach.  As  in  the  Fox,  nubich  both' 
feeds  on  Bones ■»  and  fuuallows  ivhole^  or  ^tb  little  cheiuingi 
add  next  in  «.Dog,  and  other  ofji^orous  ^adrupeds^  it  is  'very 
large y  viz,  to  prevent  a  Contufion  therein.  Next  in  a  Horfe, 
ivhicb  though  he  feeds  on  Grafs^  yet  fujollotus  much  at  ome^ 
and  fo  requires  a  more  open  Faffage,  But  in  a  Sheep,  Rabbit, 
or  Ox,  ivhicb  bite  Jhort,  and  fnuallow  lefs  at  once,  it  is  fntaller. 
And  in  a  Squirrel,  fill  leffer,  both  hecaufe  he  eats  .fine,  and 
to  keep  him  from  difgorging  his  Meat  upon  his  defending  Leaps. 
And  fo  in  Rats  and  Mice,  nuhicb  often  run  along  JVaiU,  nxsitb  ^ 
their  Heads  dcnun^^ards.  Dr,  Grei^h  Comp.  Anat.  of  Stom. 
and  Guts,  chap.  c.  ' 

(qq)  Of  this   lee  Dr.  Willises  Pharm.  Rat,  part  i.  feft,  i, 
cap.  2.     Steno  alfo,  and  Peyer.  Mery,  lib.  ii. 

The  Defcription   thefe  give  of  the  mufcular  Part   of  the 
Gullet,  the  late  ingenious   and  learned  Dr.  Drake  faith,  is 
very  exaft    in   Ruminants,    but  not  in  Men.     Tn  Men^  this  • 
Cvat  (the  fecond  of  the  Gullet)  conffts  of  tnjL!o  fepy  h^xnQh  ' 
lae,  like  t^wo  diftinSi  Mujcles,     The   oufivard  being  compojed   of 
ftrait  longitudinal  Fibres,  • —  The  inner  Order  of  Fibres  is  mnnu»  ' 
lar,  (without  any   thfervable    Angles,  — •  T^he  Ufe   of  this    Coat^ 
and  thefe  Orders  of  Fibres,  is  to  promote  Deglutition ;   of  nmhicb 
the  Longitudinal  '^^Jhorten  the  Oefophagus,  and  fo  make  its  Ca* 
pacity  larger,  to  adfnit  of  the  Matter  tci  be  j^allonjtjed.      The  An- 
nular, on  tbe^  contrary,  contraSi   the  Capacity,  and  clofng  behind 
the   defending   Aliment,    prefs   it   down'voards,     Drake's    Anat* 
vol.  i.  lib.  i.  cap.  9. 

(rr)  See  IVillis^  ibid.     Co'viper^s  Anat,  Tab,  35.  a  id  m^tif 
Ql'^er  Authors. 


O  3  Work- 
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.  Workman  (ss)  •,  they  bting  aU  nicely  adjuftcd  to 
their  refpcdive  Plage,  Occafion,  and  Service.  J 
l^ight  alfo  ioGfl:  upon  thacm^ft  necefiary  Office  of 
J)igeJiion\  and  here  confidcr  that  wonderful  Faculty 
cf  the  Stomachs  of  all  Creatures,  to  diffolve  f //^  all 
the  feveral  Sorts  of  Food  appn  priatcd  to  their  Spe- 
cies \  even  fomctimes  Things  of  that  Confiftency  ^a 
feem  infoluble  luu)\  efpecially  by  iuch  feemingly 
^mple  ^ii(ii  v^tzk  Mei^uum  ^%  we  ^nd  in  their 
Stomachs :  But  I  ihall  only  give  thefe  Things  a 
bare  Mention^  and  take  more  peculiar  Noiice  o£ 
thefpecial  Provifion  made  in  the  particular  Species 
of  Animals,  for  the  Digeftion  of  that  fpecial  Food 
appointed  them. 


(ssj  Premptuarium  auttm  hoc^  alimentum  uni'utrfum  excipiens, 
ten  Di'uinumt  nou  Humanumjk  opificium,  Galen,  de  Uf.  Part, 
lib.  iv.  cap.  I, 

'  (ft)  Ho<w  great  a  Comprihenfion  nfthe  Nature  of  things  ^  ^idit 
require  tp  Make  a  M^nftruuro,  that  JhouU  corrode  all  Sorts  of  Flejh 
coming  into  the  Stomacbt  and  yet  not  the  Stomach  itjelf^  'which  it 
aljo  Flejh  f   Dr.  Cre^h  Cofmol.  Sacr.  cap.  4. 

;  (uu)  The  Food  of  the  Cafior  being  oftentimes,  if  not  al- 
ways, dry  Things,  and  hard  of  pigeftion,  fuch  as  the  Roots 
and  Bark  of  Trees,  it  is  a  wonderful  Provifion  made  in  that 
Creature's  Stomach,  by  the  digeftive  Juice  lodged  in  the  cu- 
rfons  little  Cells  thjere.  A  Defcription  of  whofe  admirable 
Strudure  and  Order  may  be  found  in  l^lafius  from  Wepfer  : 
concerning  which  he  faith,  /«  quibus  Mucus  reconditus,  nan- 
[ecus  ac  Mei  in  Fa<vis. — Nimirum  quia  Cajiofis  alimsntum  ix- 
fuccum^  £sf  co^u  difficillimum  efl^  fapientijjmus  y  fumme  admi^ 
randus  in  fuis  operihus  rerum  Conditor^  D.  O.  M,  ipfi pulcher-^ 
timd  if  a  IS  affabre  faSia  flruJ^urd  henigniffinu  profpexit^  ut  nun^ 
quant  deeffet  Fermeniunty  quod  ad  folvendum»  ^  comminuendunt 
alimentum  durum  ^  afptrum  par  foret.  Vide  filaf.  An  at* 
Animal,  cap.  10.  Confer  etiam  Adl.  Erud*  l^pf.  Ann.  1684. 
p.  360. 

Moil  of  our  modern  Anatomifls  and  Phyfidans  attribute 
Digeflion  to  a  diflblving  Menftruum ;  but  Dr.  Drake  takes  it 
to  be  rather  from  fermentative,  diflblving  Principles  in  the 
Aliment  it&lf,  with- the  Concurrence  of  the  Air  and  Heat  of 
the  Body ;  as  in  Dr.  PapinU  Digefter^^  Vide  Dr.  Anat.  vol.  i. 
cap.  14, 

An4 
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Arid  in  the  firft  Place  it  is  obfervable,  that,  in 
every  Species  of  Animals,  the  Strength  and  Size 
of  their  Stomach  (ww)  is  conformable  to  their 
Food.  Such  whofe  Food  is  more  delicate,  tender, 
and  nutritive,  have  commonly  this  Part  thinner, 
Weaker,  and  lefs  bulky;  whereas  fuch  whofe  Ali- 
fnent  is  lefs  nutritive,  or  whofe  Bodies  require  larger 
Supplies  to  anfwer  their  Bulk,  their  Labours,  and 
wafte  of  Strength  and'  Spirits,  in  them  it  is  large 
and  ftrong. 

Another  very  remarkable  Thing  in  this  Part,  is, 
the  Number  of  Ventricles  in  divers  Creatures.  In 
rtiany  but  one ;  in  fome  two  or  more  (xx).  la 
fuch  as  make  a  fufficient  Comminution  of  the  Food 
in  the  Mouth,  one  fuffices.  But  where  Teeth  arc 
tvanting,  and  the  Food  dry  and  hard,  (as  ia 
granivorous  Birds),  there  the  Defedl  is  abundant- 
ly fupplied  by  one  thin  membranaceous  Ventri- 
cle, to  rieceive  and  moiften  the  Food,  and  anor 
thcr  thick,  Itrong,  mufcvilai:  one,  to  grind  and 
itix  (yy)  it.  But  in  fuch  Birds,  and  other  Creatures, 
-  —    —  -  " —  -  whofc" 


('urw')  All  cfHmivortms  Sl^adriipeds  l^a/ve  thi  fmalUfi  Vtntti'^ 
cUt,  Iltjh  going  fartheft,  Thofe  that,  fad  $u  Fruits^  and  Rp§tSt 
bavttbem  »fa  Middk.  Slsu.  T§f  t^i  Mole,  becau/e  itftedf  um^ 
cUan^  hath  a  'Viry  great  one^  Sheep  tmd  Oxen,  'wbich  fe^l  ok 
Qrafiy  havt  tbegruU$ft,  Tet  tbt  Horfe  (and for  the  fam  Rio-^ 
fin  thi  Coney  a^d  Hare)  though  Gramjni'^roHSf  yet  eomp^ai* 
tively  hath  but  little  otifis.  For  that  a  ^orfe  is  made  for  LabouTp. 
and  both  this,  and  the  Hare^  for  quick  and  continued  Motion  i  for, 
which  f  the  mofi  eaff' Rstfpiration^  and  fo  the  freeft  Motkn  of  the 
i)iaf^hragmy  is  iter^  reqmfite  ;  which  yet, ceuld  not  be^  Jhould  tb^ 
Stomach  lie  big  and  ctmberfome  ufon  it,  as  in  Sheep  and  Oxen  f> 
doth.     Grew  ib.  chap.  6. 

(xx)  The  Dromedary  hath  four  Stoknaeha,  one  \vhek-eof  ia 
peculiarly  endowed  with  about  twenty  Cavities^  like  Sacks*, 
in  all  Probability  for  the  holcting  of  Water,  Concsrttin^ 
which,  {tt  BookyV.  Chaf.  vv.  Note  (a), 

(yy}  To  afll^  in  which  Office^  they  fwallow  fmaU  angulir 
S(09esx  which  are  to  be  met  with  in  the  Gizards  of  all  gra-. 

O  4  nivorQua 
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whofe  Food  .is  not  Grain,,  but  Flclh,  Fruits,  In- 
fcfts",  or, partly  one,  partly  the  other,  there  theif 
Stomachs  are  accordingly  conformable  to  their 
Food  (zz),  ftronger  or  weaker,  membranaceous,  or 
iDufLular, 

But  as  remarkable  a  Thing  as  any  in  this  Part  of 
Anfir.als  is,  the  curious  Contrivance  and  Fabrick; 
of  the  fcveral  Ventricles  of  ruminating  Creatures. 
The  very  Aft  MicM  oi  Rumination^  is  an  cxcellenc, 
Provfion  for  the  complete  Maftication  of  the  Food^ 
at  the  Kefting,.  Ic  fure  Times  of  the  Animal.  But 
th':*  Apparatus  tor  this  Service,  of  divers  Ven- 
tricles for  its  various  Ulcs  and  Purpofcs,  together 
with  thtir  curious  Mcchanifm,  defi?rves  great  Ad- 
'  miration  (aaa). 

'  'Hayirg  rhusfar  purfued  the  Food  to  the  Place^ 
where,  by  its  Redudion  into  Chyle,  it  becomes 
a.proper  Aliment  for  the  Body  \  I  might  next  trace 
it  through  the  fcveral  Maeanders  of  the  Guts^  the 
f^a^eals^  and  lb  into  the  Blood  (M)^  and  afcer- 
'.,".• '.  :  wards 


Btvorous  Birds  ;  but  in  the  G Izard  of  the  Ijnx,  or  Wryneck^ 
which  was  full  only  of  Ants^  I  found  not  one  Stone,  So  in 
tK«t'of  cKe  Green  Wood-Pechr^  (full  oi  AnU^nA  Tree- Maggots) 
tlit*e  were  but  few- btoncs.  > 

•{%z}  In  mofi  carnivorous  Birds ^  iht  thirti  Ventricle  is  Mem* 
hf^n6us  ;  tvubere  the  Mtat  is  conco^ed^  as  in  a '  'Man  :  Or  fime" 
nxihat  Tendinous y  ai  tn  an  Owl  y  as  if  it  nvere  Made  indifferent'^ 
fy^/or  Fltjbf  or  other  Meat,  as  be  fould  meit  nJuith  ettbtr :  Or 
moft  thick  and  tendinoits^^  called  the  Gizard  5  nvberein  ibe  Meat^' 
as  en  a  MilU  i^  ground  tn  Pieces,  Grew,  iibi  fupra,  chap,  g. 
(a.ia)  Jt  would  be  miich  too  long  a  Talk  to  infift  upon  it 
here  as  it  deferve?,  and  therefore  concerning  the  whole  Bofi- 
Hefsof  Rumiixation,  I  ftall  refer  to  J,  Conr,Peyeri  Merycvlog, 
feu  de  Ruminant  I  bus  W  Ruminatione  Comment  ar»  wncrc  he  largely 
ircateth  of  the  feveral  Ruminating  Animals,  of  the  Parts  mi- 
niftring  to  this  A6t,  and  the  great  Ufe  and  Benefit  thereof  un^ 
tp  them. 

(bbbj  There  are  too  many  Particulars  to  be  infixed  oDji  ob* 
ftrvable  in  the  PaiTsges  of  the  Cbjle,  from  the  Guts  to  the 

Lefi 
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wards  into  the  very  Habit  of  the  Body:  I  might 
alfo  take  Notice  of  the  Separation  made  in  the 
Intefiines^  of  .what  is  nutritive,  (which  is  received,) 
and  what  is  feculent,  (being  ejedled ;)  and  the  Im- 
pregnations there  from  the  Pancreas  and  the  Gall\ 
and  after  it  bath  been  (trained  through  thofe  cu- 
rious Colanders,  the  laScal  Veins^  I  might  alfo 
obferve  its  Impregnations  from  the  Glands  and  Lym^ 
phiedu£ls\  and,  to  name  no  more,  I  might  far- 
ther view  the  exquifue  Strudkure  of  the  Parts  mi- 
niftring  to   all  thefe  delicate  Offices  of  Nature  5 


Left  Suhcla<vian  Vein^  where  it  enters  into  the  Blood;  and  there- 
,  fore  I  (hall  only,  for  a  Sample  of  this  admirable  CEconomy, 
take  Notice  of  fome  pf  the  main  and. more  general  Matters. 
And, 

i»  After  the  Food  is  become  Chyle,  and  gotten  into  the 
Guts,  it  is  an  excellent  Proviiion  made,  not  only  for  its  Paf» 
fage  through  the  Guts,  but  alfo  for  its  Protrufion  into  the  Lac^ 
teal^  by  the  Perifiahick  Motion,  and  Valvula  Conmventts  of  the. 
Guts,  2.  It  is  an  admirable  Proviiion,  that  the  Mouths  of 
^tLaSealsy  and  indeed  the  LaSieals  primi  generis  themfelvef, 
are  fmall  and  fine,  not  wider  than  tne  Capillary  Arteries  are, 
left  by  admitting  Particles  of  the  Nouriihment  grofler  than  the 
Capillaries,  dangerous  Oblirudions  might  be  thereby  produ- 
ced. 5  After  the  Reception  of  the  Aliment  into  the  Ladiais 
primi  generis  y  it  iS' a  noble  Provilion  forthe  Advancement  of 
its  Motion,  that  in  ^he  M^fenterick  Glands,  it  meets  with  foroc 
oT  the  Lympha-DuSis,  and  receives  the  Impregnation  of  the 
Lympba,  And  pafling  on  from  thence,  it  is  no  lefs  an  Advan- 
tage, 4,  That  the  La^eals^  and  Lympha  Du^s  meet  in  the  Rg*^ 
ceptac^lum  Chyli,  where  the  Aliment  meeting  with  more  of  the. 
Lympha,  is  made  of  a  due  Confidence  and  Temperament,  for 
its  farther  Advancement  through  the  Thoracic  DuSi^  and  fo 
into  the  Left  Suhclanjian  Fein  and  Blood.  Lallly,  This  Thorax 
eicDuQ  itlelf  is  a  Part  of  great  Confideratioa,  For  (as  Mr. 
Ctmjoper  faith)  If'we  conJi4sr  in  this  Dud  its  fe^veralDiijiJions  and 
Inofculations,  its  numerous  Valves  looking  from  helinx)  tip*wards^  its 
advantageous  Situation  heinveen  the  great  Artery  and  VcrtebrsB  of 
the  Back,  together  ivith  the  DuSs  dtfcharging  their  refluent  Lym- 
pha from  the  Lungs^  and  Hher  neighbouring  Parts,  <we  JhaUfind 
all  conduce  to  dtmonftrate  the  utmoft  Art  of  Nature  ufed  in  fur- 
thering the  fteep  and  perpendicular  Jfcent  of  the  Chyle*  Anat. 
jntrodudl. 

parti- 
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pfarticukrly  the  artificfal  Conformation  of  the  In- 
teftin^s  might  deferve  a  fpecial  Enquiry,  their 
Tunicks,  Glands,  Fibres  travcrfing  one  an- 
other (ccc)y  and  periftakick  Motion  in  all  Crea-? 
jEures ;  and  their  cochleous  Paffage  (ddd)  to  re- 
tard the  Motion  of  the  Chyle,  and  to  make  amends 
lor  the  Short ncfs  of  the  Inteftines,  in  fuch  Crea- 
tures who  have  but  one  Gut  j  together  with  ma- 
ny other  Accommodations  of  Nature  in  parti- 
cular Animals  that  might  be  mentioned.  But  it 
ft>all  fuffice  to  have  given  only  a  general  Hint  of 
thofe  curious  and  admirable  Works  of  God. 
From  whence  it  is  abundantly  maniftft,  how  little 
Weight  there  is  in  the  former  atheifticaLObjec- 
tioji-.  Which  will  receive  a  further  Confutation 
from  the 

VI.  and  laft  Thing  relating  to  Food,  that  I  f&all 
Ipeak  of,  namely.  The  great  Sagacity  of  all  jimmalsy 
in  finding  out  and  providing  their  Ft^ad.  In  Mati, 
perhaps,  we  may  not  find  any  Thing  very  ^dmira-* 
ble,  or  remarkable  in  tihs  Kind,  by  Means  of  his 
Reafon  and  Underftanding,  and  his  Supremacy  over 
the  inferior  Creatures ;  which  anfwepeth  all  hisf 
Occafions  relating  to  this  Bufmefs :  But  tben^  even 


fcccj  Thcfe,  althoagh  ncjble  Cqntrivances  and  Works  of 
God,  are  too  many  to  be  infixed  on,  and  therefore  I  f&all  re- 
fer to  the  Arratoroiils,  particularly  Dr.  Willis  Pburmaceut.  Dr* 
Cole,  in  Phil.  Tranf,  N®  1 25.  and  Mr.  Co*wpei^s  elegiiit  Cot 
in  Anat.Tab.  3-4,  35.  and  Append.  Fig.  39,  40. 

(dtidj  In  the  Tbornback^  and  fome  other  Fiihcs,  it  is  a  very 
coTtous  Provifion  that  is  made  to  fupply  the  Paucity  and  Bre- 
vitjr  of  the  Guts;  by  the  Perforation  of  fheir  fingle  Gut,  go- 
ing  oat  ftrait  along,  but  round  like  a  Pair  of  Winding- Stairs  : 
fo  that  their  Gut,  which  fcems  to  be  but  a  few  Inches  long, 
hath  really  a  Bore  of  jxi^ny  Inches.  But  of  thefe,  and  many 
other  noble  Curioiities  and  Difcoveries  in  Anatomy,  the  Rea-^ 
der,  will,  I  hope,  hav^e  a  better  and  larger  Account  from  the 
corjoas  and  ingenious:  Dr.  Dn^wglas,  who  is  labouring  in  thofe 
Matters. 

here 
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here  the  Creator  hath   fliewed  his  Skill,  in  not 
over-doing  the  Matter:  in  not  providing  Man  with 

» an  unneceflarjr  Apparatus,  to  effcft  over  and  over 
again  what  is  fealible,  by  the  Reach  of  his  Under- 
ftanding,  and  the  Power  of  his  Authority. 

But  for  the  inferior  Creatures,  who  want  Rea- 
fon,  the  Power  of  tb^t  natural  Inftin<3:,  that  Sa- 
gacity (eee)  which  the  Creator  hath  imprinted  up- 
on them.,  do  amply  compenfi^te  that  Dercdt.  And 
here  we  Ihall  find  a  glorious  Scene  of  the  Divine 
Wifiiom,  Power,  Providence  and  Care,  if  we  view 
the  vari^^us  InftindU  of  Beafts,  great  and  fmaM,  of 
Birds,  Infers,  and  Reptiles  (fff).  For  annong  e- 
very  Species  of  thenij  we  may  find  notable  A(5ts  of 
Sagacity,  or  Inftind,  proportional  to  their  Occa-^ 
ikms  for  Food.  Even  among  thofe  whoie  Food  is 
near  at  Hand,  and  eafily  come  at;  as  Grafs  and 
Herbs ;  and  confequently  have  no  great  Need  of 
Art  to  difcovcr  it  \  yet  that  Faculty  of  their  ac- 

.  cufate  Srtiell  and  Taftc,  fo  ready  at  every  Turn,  to 
diftinguifb  between  what  is  falurary,  and  what  per- 
nicious (^)%'^oih\\i^\y  deferve  Praife.     But  for 

fuch 

(iee)  ^ihus  hejiiis  erat  is  ciius^  ut  alius  generis  befiiis  'vefce^'. 
XemMr^  nut  mres  natura  dtdit^  aut  celeritatem :  daia  eft  quihuf- 
dam  efiam  machinatio  qu<edam^  atque  fdirtia^  ISc,  Cic.  de  Nat, 
D'eor.  lib.  ii.  cap.  48. 

(fff)  Among  Reptiles  tiiat  have  a  ftrange  Faculty  to  (hift 
for  Pood,  bfr.  may  be  reckoned  Eels^  which,  although  be- 
longing to  the  Waters^  caiv  creep  on  the  Land  from  Pond  to 
Pond,  lie,  Mr.  Mi>fely  of  Mojely^  fkw  them  creep  over  the 
Meadows,  Hke  fb  many  Snakes  ftom  Ditch  to  Ditch.;  which 
he  thought,  was  not  only  for  betteriog  their  Habitation^  but 
alfo  to  catch  Snails  in  the  Grafs.  P^/*s  Hiflory  of  Staffordjhire^ 
chapu  vii.  feft.  32, 

And  as  early  as  the  Year  1 125,  the  Froft  was  fo  very  intenfe, 
that  the  Eels  were  forced  to  leave  the  Waters,  and  were  frozen* 
to  Death  in  the  Meadows.  Fide  ffakeivilPs  ApoL  lib.  ii.  cap.  7, 
fca-.  2. 

(ggg)  Enumerare  fttjuht,  ad  paflum  capejjendum  conficiindum-' 
cue,  jqtue  Jit  infigurif  animantium  &  quam  foiers,  fubtilifque  de- 

Jcriptio^ 
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fuch  Animals,  whofe  Food  is  not  foealilyeonle  at, 
a  Variety  of  wonderful  Inftinft  may  be  met  with, 
fufficient  to  entertain  the  moft  curious  Obferver*. 
With  what  entertaining  Power  and  Artifice  do 
fome  Creatures  hunt  (Mh)^  and  purfue  their  Game 
and  Prey!  And  others  watch  and  way- lay  theirs 
(Hi)  I  WithwhatprodigiousSagacity doQthersgrope. 

for. 


fcrfptio  parUum^  quamque  admirablUs  fahrica  memhrorum,  Om^ 
nla  enim  qua  inius  inclufa  funty  it  a  nata^  atque  ita  locata  funt^ 
ut  nihil  eorum  fupfriMcantum  Jity  nihil  ad  tfitam  retinendam  non  ' 
neaj/artam.  Dedii  autem  eadem  NatHra  helluis  ^  Jepfum^  H 
appetitumj  ut  altera  conatum  hahennt  ad  naturaks  paflui  capeffen- 
dos  ;  altgro  fecernerent  pejlifera  afalutatihus*  Cic.  de  Nat.  L)eor, 
lib.  ii.  cap.  37.     ^t^BookY^.  Chap,  4. 

(hhh)  It  would.be  cndlefs  to. give  InftaDces.  of  my  own  and  . 
others  Obfervations^  of  the  prodigious  Sagacity  of  diyersi  Ani- 
mals in  Hunting,  particularly  Hounds,  Settfng-Dogs,  ^r. 
one  therefore  fliall  fufBce,  of  Mr.  Boyle^Sy  viz.  A  Per/on  of 
^ahty — to  make  a  Try  ah  tvhether  a  youHg  Blood-Hound  'was 
'UijsH  inftruSiedf-^caufed  one  of  bis  Servant st — to  tvalA  to  a  Tonva 
four  Ml  lis  offy  and  then  to  a  Market-Touan  three  Miles  from  thence^ 
— The  Do^j  ivithout  feeing  the  Man  he  lixas  to  purjue,  fello-wed 
him  hy  the  Scent  to  the  above-mentioned  Places^  nitv^ithftanding  the  ' 
Multitude  of  Market -People  that  voent  along  in  the  fame  Way^  and 
•f  Travellers  that  bad  Occafion  to  crofs  it.  And  vjjben  the  Blood*. 
Hound  came  to  the  chief  Market-  Tovjn^  bepawed  through  the  Streets^ 
Without  taking  Notice  of  any  of  the  people  there^  and  left  not  {ill 
he  bad  gone  to  the  Houfe^  v^ber»  the  Man  he  fought  rejled  bimfelf^ 
and  found  bm  in  an  upper  Room^  to  the  Wonder  of  thofe  that  foU 
lovued  him,     BoyU  Determ.  Nat.  of  Effliiv,  chap.  iv. 

(Hi J  There  are  many  Stories  told  of  the  Craft  of  the  Fox,  to 
compafs  his  Prey  :  Of  which  OL  Magnus  hath  many  fuch,  as 
feigning  the  Barking  of  sl  Dogy  to  catch  Prey  near  the  Houfes  ; 
feigning  himfelf  dead,  to  catch  fuch  Animals  as  come  to  feed 
upon  him ;  laying  his  Tail  on  a  Wafp-Neft,  an4  then  rubbing 
it  hard  again  ft  a  Tree,  and  then  eating  the  ffafps  fo  killed  : 
Ridding  himfelf  of  Fleas^  by  gradually  going  into  the  W^ter^ 
with  a  Lock  of  Wool  in  his  Mouth,  and  fo  driving  the  Fleas 
up  into  it,  and  then  leaving  it  in  the  Water ;  By  catching 
Crab  Fifti  with  his  Tail,  which  he  faith  he  himfelf  was  an  , 
Eyewitnefs  of :  Fidi  l^  ego  in  Scopulis  Norvegia\  Vulpem^  inter 
rupe,  immiffd.  caudd  in  aquas,  plures  educere  Cancros^  ac  demum 
devorare,     Ol.  Mag.  Hill.  lib.  xviii.  cap.  39.  40. 

But 
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ibrit  under  Ground,  out  of  Sight,  in  oioorifli  Pla- 
ces, in  Mud  and  Dirt  (kkk) ;  and  others  dig  and 
delve  for  ir,  both  above  (///),  and  under  the  Sur- 
face of  the  drier  Lands  Cwi»/«/!  And  how  curious 
and  well-defign*d  a  Provifion  is  it  of  particular  large 
Nerves  in  fuch  Creatures,  adapted  to  that  efpecial 
Service ! 

What  an  admirable  Faculty  is  that  of  n^any  A- 
nimals,  to  difcover  their  Prey  at  vaft  Diftances; 
feme  by  their  Smell  fome  Miles  off  (nnn)  ;  and 
fome  by  their  Iharp  and  piercing  Sight,  aloft  in 


But  Plhys  fabulous  Story  of  the  Hyana  out-does  thefc  Re- 
latipns  of  the  Fox^  Sirmonem  bumanam  inter  paflorum  Jlahaia. 
nffimulare,  nomtnque  ^ilicujus  Midi/cere^  quern  evocatum  faros  la^ 
ctret.  Item  Vomitionem  hominis  imitari  ad  follicitandos  Canet 
quos  in*vadat.  Pllfi.  Nat.  Hift.  lib.  viii.  cap.  30. 
•  fkkk)  This  do  Ducks^  If^oodcoch,  and  many  other  Fowls, 
which  feek  their  Food  in  dirty,  moorifh  Places.  For  which 
Service  they  have  very  remarkable  Nerves  reaching  to  the  End 
of  their  Bills.     Of  which  fee  Book  VII.  Chap.  ii.  Note  (e), 

(lU)  Sivine^  and  other  Animals  that  dig,  have  their  Nofes 
made  more  tendinous,  callous,  and  ftrong  for  this  Service,  than 
others  that  do  not  dig.  They  are  alfo  edged  with  a  proper, 
tough  Border,  for  penetrating  and  lifting  up  the  Earth  ;  and 
their  Noftrils  are  placed  well,  and  their  Smell  is  very  accurate, 
to  difcover  whatfoevcr  they  purfue  by  Digging. 

(mmm)  The  Mole^  as  its  Habitation's  different  from  that  of 
other  Animals,  fo  hath  its  Organs  in  every  Refpeft  curioufly 
adapted  to  that  Way  of  Life ;  particularly  its  Nofe  made 
(harp,  and  flender,  but  withal  tendinous  and  ftrong,  Cffr.  But 
what  is  very  remarkable,  it  hath  fuch  Nerves  reaching  to  the 
End  of  its  Nofe  and  Lips,  as  Ducks,  ^c,  have,  mentioned 
above  in  Note  (kkk).  Which  Pair  of  Nerves  I  obferved  to  be 
much  larger  in  this  Animal  than  any  other  Nerves  proceeding 
out  of  its  Brain. 

(nnn)  Predacious  Creatures,  as  Wolfs,  Foxes,  l^c  will  dif- 
cover Prey  at  great  Dillances ;  fo  will  Dogs  and  Ravens  dif- 
cover Carrion  a  great  Way  off  by  their  Smell.  And  if  (as 
the  Superftitious  imagine)  the  Latter  flying  orer  and  haunting 
Houfes  be  a  Sign  of  Death,  it  is  no  Doubt  from  feme  cadave- 
roiis  Smell,  thofe  Ra<vens  difcover  in  the  Air  by  their  accurate 
Smell,  which  is  emitted  from  thofe  difeafed  Bodie  ,  which 
have  in  them  the  Principles  of  a  fpeedy  Death, 

the 
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the  Air,  or  at  other  great  Diltances  ({^oo)  \  An  In- 
ftance  of  the  Latter  of  which  God  himfclf  givcth, 
(Job  xxxix.  27,28,  29.)  in  the  Inftindt  of  the  Eagle: 
Both  the  Eagle  mount  up  at  thy  Command^  animith 
her  Neji  on  High  ?  She  dwelkib  and  abideth  0n  the 
Ro€ky  upon  the  Crag  of  the  Rock^  and  the  ftrong 
Place  (ppp)»  From  thence  Jhe  feeketh  her  Prey^  awi 
her  Eyes  Mold  afar  off.  What  a  commodious  Pro- 
vifion  hath  the  Contriver  of  Nature  made  for  Ani- 
mals, that  are  neceffitated  to  climb  for  their  Food; 
not  only  in  the  StruAure  of  their  Legs  and  Feet, 
and  in  the  Strength  of  their  Tendons  and  Mufcles, 
ading  in  that  particular  Office  (q(iq)\  but  alfo.in 
the  peculiar  Strufture  of  the  Principal  Parts,  Act- 
ing in  the  Acqucft  of  their  Food  (rrr)  \  What  a 

Provi* 


(000)  Thus  Ha<wks  and  Kites  on  Land,  and  G«///»  and  other 
Birds,  that  prey  upon  the  Waters,  can  at  a  great  Height  in 
.  the  Air  fee  Mice^  little  Birds  and  Infefls  on  the  Earth,  and 
fmall  Filhes,  Shrimps,  l^c.  in  the  Waters^  which  they  will  dart 
down  upon,   and  take. 

(ppp)  Mr,  Ray  gives  a  good  Recount  of  the  Nidification  of 
the  Chryfaetosy  Cauda annulo  albo  cinSa  Hujus Nidus^  Ann,\i66%, 
in  fyl'ubfis  prope^  DernAientiam  ^c,  inventus  efi  e  bacilli s  feu  <virgis 
iigneis  grandiorihus  compofitus,  quorum  altera  extremitas  rupis  cu^ 
jujdam  eminenii^f  altera  duabus  Betulis  innitebatur,  —  Erat  A7- 
dus  quadrat  us  y  duas  ulnas  latus,  —  In  eo  pullus  unicus,  adjacent  i^ 
bus  cadatjeribus  unius  agni,  unius  leporis^  i^  trium  Grygallorum 
fuUorum.  Synops.  Method.  Avium,  p.  6.  And  not  only  Lambs , 
Harest  and  Grygalli,  but  Sir  Robert  Sibbald  tells  us,  they  will 
feize  Kids  and  Fanvns ;  yea,  and  Children  too  :  Of  which  he 
hath  this  Story  of  an  Eagle  in  one  of  the  Or  cades  Iflands.  ^'a: 
Infantulum  unius  annipannis  in*oolutum  arripuit  (quern  Mater 
tefftllas  ufiibiUs  pro  igne  allatura  momenta  temporis  depofuerat  in  lo* 
40  Houton-Head  di^oj  eumque  deportajfe  per  4  milharia  pajfuum 
atd  Hoi  am  ;  qua  re  ex  matris  ejulatibus  cognitd,  quatuor  viri  illuc 
in  naviculd proJeSli  funty  l^  Jcientes  ubi  Nidus  ejffet^  infantulum 
illa/um  ^  intaSum  deprebsnderunt.  Prod.  Nat.  HiH.  Scot.  lib.  3, 
fart,  2.  p,lj^. 

(qqq)  Ste ifi  BookWll,  Chap.  I.  Note  (Ij,  the  Charafterif- 
ticks  of  the  Wood-Pecker  kind. 

(rrr)  The  Contrivance  of  the  Legs,  Feet,  and  Nails  [of  the 

Opoflum] 
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Provifion  alfo  is  that  in  nofturnal  Birds  and  Beafts, 
in  the  peculiar  Strufture  of  their  Eye  (sss)^  (and  we 
may  perhaps  add  the  Accuracy  of  their  Smell  too) 
whereby  they  are  enabled  to  difcover  thdr  Food  in 
the  Dark  ?  But  among  all  the  Inftances  we  have  of 
natural  Inflindt,  thofe  Inftinfts,  and  efpecial  Pro- 
Tifions  made  to  fupply  the  Neceffities  of  Helplefs 
Animals,  do  in  a  particular  Manner  demonftratc 
the  great  Creator's  Care,  Of  which  I  (hall  give 
two  Inftances. 

I.  The  Provifion  mad'e  for  young  Creatures. 
That  Sropyw,  that  natural  Affcftion,  To  connatural 
to  all,  or  moft  Creatures  towards  their  Young  (ttt)^ 
what  an  admirable  noble  Principle  is  it,  implant- 
ed 


OpoiHim]  fiems  ntiry  advantageous  U  this  Animal  in  climbing  Trees 
('which  it  doth  'very  nimbly)  for  preying  upon  Birds,  But  that 
which  is  moft  iingalar  in  this  Animal,  is  the  Stradure  of  its 
Tail,  to  cnabte  it  to  hang  on  Boughs.  The  Spines^  or  Hooks  — 
iu  the  middle  of  the  under  Side  of  the  V^crtebrae  of  the  Tail,  are  a 
wonderful  Piece  of  Nature* s  Mechanifm,  The  firft  three  Vertebrae 
haduonierf  thefe  Spines ,  but  in  all  the  reft  they  tvere  to  be  obfer* 
'ued.  —  They  njoere  placed  juft  at  the  Articulation  of  each  Joint ^ 
and  in  the  Middle  from  the  Sides ^  —  For  the  performing  this  Office 
{of  hanging  by  the  Tail]  nothings  I  thinks  could  be  more  ad^van* 
tageoufly  contri*ved.  For  lAjhen  the  Tail  is  t'wirled  or  nvound  about 
a  Stick f  this  Hook  of  the  Spinse  eafily  fuftains  the  Weighty  and 
there  is  but  little  Labour  of  the  Mufcles  required^  only  enough  for 
bowing  or  crooking  the  Tail.  This,  and  more  to  the  fame  Pur- 
pofe,  fee  in  Dr.  Tyfon's  Anatomy  of  the  Opojiim,  in  Philofophical 
Tranfaa.  N<>.  239. 

(sss)  See  before  Chap.  ii.  Note  (%)y  (aa),  (bb). 

(ttt)  ^id  dicam  quantus  amor  beftiarum  fit  in  educandis  cufie* 
diendifque  iis,  qua  procreaverinit  ufque  ad  eum  finem,  dum  pojjint 
feiffa  defendere  ?  And  having  inflanced  in  fome  Animals,  where 
this  Care  is  not  necefTary,  and  accordingly  is  not  employed,  he 
goes  on.  Jam  Gallime,  avefque  reliquae^  tsf  quiet um  requirunt  ad 
pariendum  UcuiUj  (ff  cubiliafibi^  nidofque  conftruuntj  eofque  quam 
pojfuni  mollij/im}  fubfternunty  ut  quam  facillime  o'va  fer*ventur* 
Ex  quihut  fullos  cum  excluferinty  it  a  tuentur^  ut  l^  pennis  fo^e* 
ant^  ne  frigore  litdantur,  (^ fi  eft  calor^  afolefeopfonant,  Cic. 
de  Nat.  Deor.  lib.  ii.  cap.  51.  5z. 

To 
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cd  in  them  by  the  wife  Creator?  By  Means  of 
\Khich>  with  what  Alacrity  do  they  tranfafl:  their 
parental  Miniftry  ?  With  what  Care  do  they  nurfe 
up  their  Young;  think  no  Pains  too  great  to  be 
taken  for  them,  nO' Dangers  fwi^a^  too  great  to 
be  Ventured  upon  f  )r  their  Guard  and  Security  ? 
How  carefully  will  they  lead  them  about  in  Pla- 
ces of  Safety,  carry  them  into  Places  of  Retreat 
and  Security ;  yea,  fome  of  them  admit  them  into 
their  own   Bowels  (www)  ?    How  will  they  ca- 

refs 


To  this  natural  Care  of  Parent- Animals  to  their  Youngs  we 
may  add  the  Returns  made  by  the  Young  of  (omc  towards, 
the  old  Ones.  Pliny  faith  of  Rats,  Genitorts  fuos  fejfos  feneQa^ 
alunt  injigni  pietate,  Nat.  Hift.  lib.  viii.  cap.  57.  SoCranes^  he 
iaith,   Genitricum  feneSiam  irfvicefn  educant.     Lib.  X.  cap.  23, 

This  St.  Amhrofe  takes  Notice  of  in  bis  Htxameron,  and  Oh 
Magnus  after  him,  Depofiti patris  artus,  per  long^evum  feneSutis 
flumis  Kudatbs  circumftans  fobvles  pennis  propriiifcveti  —  coUatith 
cibo  pnfcitf  quando  etiam  ipfa  naturae  reparat  difpendta^  ut  bint 
inde  fenem  JublevanteSy  fuUro  alarum  Juarum  ad  'uolandtim  txer^ 
ceant,  ^  in  priftinos  u/us  defueta  membrana  r educant •  For  which 
Reafon  this  Bird  is  denominated  Fia.  Vtd.  OU  Mag.  Hift* 
lib.  xix..  cap.  14. 

Hereto  may  be  added  alfo  the  conjugal  Sropyi  of  the  little 
green  jEthivpian  Parroty  which  Mr.  Ray  defcribes  from  ClufiuM* 
poemeiU/e  femfcentes  (quod  fualde  notabile)  vix  edere  vclebant^  nji 
Kibumjam  a  mare  carptum^  l£  aliquandiu  in.  prolobo  reUntum^  Csf 
quaji  coQum  roftr^  Juo  exdperenty  ut  Columbarum  fulh  a  matrt  alt 
Jblent,     Synopf.  Meth.  Av.  p.  32. 

(uuu)  The  mod  timid  Animals,  that  at  other  Times  ab- 
Icond,  or  haftily  fly  from  the  Face  of  Man,  Dogs,  ISc.  will, 
for  the  Sake  of  their  Young,  expofe  themfelves.  Thus  among 
Fowls,  Hens  will  aifault,  inftead  of  fly  from,  fuchas  meddle 
with  their  Brood.  So  Partridges^  before  their  Young  can  fly, 
.  will  drop  frequently  down,  firlt  at  Icflcr,  and  then  at  grcate> 
Diflances,  to  dodge  and  draw  off  Dogs  from  purfuing  their 
Young. 

(iwww)  The  Oppjffum  hath  a  curious  Bag  on  purpofe  fpr  the 
fecuring  and  carrying  about  her  Young.  There  are  belonging 
to  this  Bag  two  Bones  (not  to  be  met  with  in  any  other 
Skeleton)  and  four  pair  of  Mufcles ;  and  fome  fay  the  Teats 
nc  therein  alfo.     Dr.  Ty/on*  Anat.  of  the  Opojf.  in  Philofoph. 

Tran/. 


<^i?>ca?!  w^^h  ijl)pir,?/F9^iofy|tc  ^?!fflte5,,l|iH,.^and 
duict  ^^{iiwrt?  their  tf94erpacipnvilV9|cc,;pj}t 
jFpodwFfl^^jr^  fiicyethein^  chcriai.?nfi 

ry  tbie  Sov^'^fign  J^pf/i,^n(^  ?rf (prv?r  of  c^P  Wp^d, 
Jft  |ic|p'fuci>.f  ^flgai^^  fjil  they 

Wff  come  to  fijat  l^Jjf^rJQr,  %§,  tQ  be*  able  ^o  Ihift  fi^r 

Jl>pm£blycs?  ..'"  ■  *  /  '        -     .  ' ^ 

And  as  for  other  Animals,  (particularly  Infe^lf, 
vhsfk  $im  ^  p^Uy  the  pup^  aijt^  "^hok  numerous 
PflTspfing  wowd  be  too  grqat  for  their  Barents Ai^j-  * 
m^s  Care  f^^d,'j?rwiClo^)  tiic^.are  (q  geRer?u;ed^  ^^s 
tft  neetj  aone.pf  thisir  C^Lie^  ^jr  j^afon  they  arriye 
imtpediatcly  ^tq  t]ieir  *BA/f/«5,  th?if  pecfeOr/^^ 
l^late,  V}^  gf^  jaji^Je  to  ih^hfor  themfelycs.  Bi^t 
yet,  thus  far  iheir  parental  J;jftiip4i  (eq^uivalent  jo 
ti^  nufk  ^ti99aj.  Carf  ap,d  FprjC^t)  ,c\dth  ex- 
ten,^,  ti^sit^'tf^  0^  ones  dp  ^u^t  wil^Jjr  4rop  jth^ejir 
Zfi&>^  $lpef^n,?wwf^e,  at ftll  Adventures,  but 
.10  caut^^y  ff po£it  i;  jin  ftjicb  fornmodiogs  Plaoef ,• 
(fonje  in  j;^c)yaf  eifs,  1091^9^ l^le)i/fome  on  Plains) 
proper  jyid  ag^qcftipif  X9  their  Species  (^^^^  >  and 
fome  (hut  up  agreeable  Food  in  their  Ncfts,  partly 
for  Incubation^  partly  for'Fo6d~(3'^  that *^  their 
Youn^  jn  their  Jurelia^  or  Nymppa  State,  rnay  find 
fi^ieijyt  ap^  .amr^^bie  Fppd  W  bring  theip  up,  till 
they  arrive  .to  ^eir  Maturity, 
^hus  far  fhe  Parental  Inftin(5t  and  Gare. 


^r^n/.  N"  ,235^.''  yhete  he  alfp,  ^rom  O^fian,   ipentJona  th>  * 


.il3Xe  lKejfain.c>.G^ro/Qr  tbciryQung,  b^,ijeceivc  lihem  intodif- 

fjixyj  Sec  t^«/.  xiiV.  M/^  (cj. 

P  Next 
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Nextwc  may  bbferve  no  Icfs  in  the  Young 
themftlves^  efpecially  in  thofe  of  the  irrational  iV^ 
nimals.  Forafmuch  as  the  Parent-Animal  is  not 
able  to  bear  them  about,  to  doath  them,  and  u> 
dandle  them,  as  Man  doth ;  how  adipirably  hath ' 
the  Creator  contrived  their  State,  that  thofe  poor 
young  Creatures  can  foon  walk  about,  and  with 
the  little  Helps  of  their  Dam,  ihift  for,  and  het{> 
thcmfclves  ?  JIow  naturally  do  they  bunt  for  their 
Teat,  fuck,  pick  (zzz)j  and  take  in  their  proper 
Food  ? 

But  for  the  Young  of  Man,  their  Parents  Rea- 
fon  joined  with  natural  Affedion,  being  fufficient 
CO  help  to  nur(e,  to  feed,  and  to  clothe  them ; 
therefore  they  are  born  helplefs,  and  are  more  ab- 
folutely,  than  other  Creatures,  call  upon  their  Pa- 
rents Care  (aaaa).  A  manifell  Aft  and  Defignation 
of  the  Divine  Providence. 

2.  The  other  Inftance  I  promifed,  is  the  Provi? 
fion  made  for  the  Prefervation  of  fuch  Animals  is 
arefometimes  deftitute  of  Food,  or  in  danger  of 
being  fo.  The  Winter  is  a  very  inconvenient,  im- 
proper Seafon,  to  afford  either  Food  or  Exercife 
to  Infefts,  and  many  other  Animals.    When  the 

fzzsi)  There  is  manifeftly  a  faperintending  Providence  ia 
this  Cafe^  that  fome  Animals  are  able  to  fock  as  foon  ai  ever 
thty  arc  born,  and  that  they  ^\\\  naturally  hunt  for  the  Teat 
before  they  are  quite  gotteid  out  of  the  Secundines,  and  pail* 
ed  i^om  (he  iNavel-String,  as  I  have  feen.  But  for  Cbiikem^ 
and  other  young  Birds,  they  not  being  able  immediately 
to  pick  till  they  are  ilfonger»  have  a  notable  Provifioo  BHide 
for  fuch  a  Time,  by  a  Part  of  the  Yolk  of  the  Eg^  being 
inclofed  in  their  Belly,  a  littie  before  their  Exdufion  or 
Hatching,  which  ferves  for  their  Nouriihment,  til)  they  are 
grown  ftrong  endtigh  to  pick  up  Meat.  Fidi  SMVB.  Clsrp^ 
jv.   Note  (a)'  ,  •       ' 

(aaaa)  %i  [Infantes)  ie  6pi  ntfira  ac  ii  divind  mifirkwHd 
flus  mirtntur^  qui  in  frimo  ftatim  juUivitfitii  fu^  ortu  fUrgmh 
ac  flenttSi  nil  aliud  fmunt  fuam  defricammr*  Cypr.  Bp.  ad 
Fid.  . 

flow- 
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flowery  Fields  arc  divcftfcdof  their  Gaiety;  when 
the  fertile  Trees  and  Plaiits  are  ftripped  of  theiir 
Fruits,  and  the  Air,  inftead  of  beift^  warmed  with 
the  cherilhing  Beams  of  the  SUii,  is  chilled  With 
xigid  Frofti  What  would  become  of  fuch  Animals 
as  are  impatient  of  Cold  ?  What  Food  could  be 
found  by  fuch  as  arefubGfted  by  the  Summer- Fruits? 
But  to  obviate  all  this  Evil,  to  (lave  off  the  De* 
firufiion  and  Extirpation  of  divers  Species  of  Ani- 
mals, the  infinitely  wife  Preferver  of  the  Worldhath 
as  wifely  ordered  the  Matter ;  that,  in  the  firft 
Place,  fuch  as  are  impatient  of  Cold,  fliould  have 
fuch  a  fpecial  StruAure  of  their  Body,  particularly  of 
their  Hearts,  and  Circulation  of  their  Vioodi  (hbbb)^ 
as  during  that  Seafon,  not  to  fufier  any  Wafte  of 
their  Body,  and  confequently  not  to  need  any  Re<* 
cruits  \  but,  that  they  Ihould  be  able  to  live  in  si 
kind  of  fleepy,  middle  Sate,  in  their  Places  of  fafe 
Retreat,  until  the  warm  Sun  revives  both  them  and 
their  Food  together,   v     . 

The  next  rrovifion  is  for  fuch  as  can  beaf  the 
Cbldf  but  would  want  Food  then  \  and  chat  is  in 
fgme  by  a  long  Patience  of  Hunger  (cccc)^  in  others 

by 

111  -  ^         .  '     "~    "  II       •*  I    nn    ~     iiTiii    !■-         (1  I 

(bhbb)  I  might  Dsmfe  here  Tdme  of  the  Species  of  Birds. 
Ae  whole  Tnbc  ^Imoft  of  tnfe^^  and  Tome  among  other 
Tribes,  that  are  able  to  fabfift  for  many  Months  vAthonC 
Food,  and  fome  without  Refpiradon  too,  or  very  little :  But 
it  may  fuffice  to  indance  only  in  the  £«»</  Tortpifi^  of  the 
Strodure  of  whofe  Heart  and  Lungs,  fte  Book  VI.  Cbap^  y^ 

Hon  (b). 

(c€C€)  Int^mn  iiut{UuiA  tolerat  Luput^  ut  i^  aUa  omf^a  cof"- 
nivora,  Utit  'OoraciJ/ma ;  magna  uiijuo  natur/t  frovidentia  ^ 
fumiam  efca  nom  femptr  in  fromftu  eft.  ftay*9  Synopil  Qaadr. 
p.  174.  I 

To  the  long  Abftineace  mentioned  of  Bmte  Animals^  I 
liope  the  Reader  will  excafe  me,  if  I  add  one  or  two  Inftahcet 
of  extraordinary  Abftinence  among  Men.  One  Martha  Taj^ 
Jor,  i3orn  in  Dfrby/biri^  by  a  Blow  on  the  Back  fell  into  fuch 
a  Profiration  of  Appetite,    that  fhc  took  little  Suftenancc^ 

Pa  bac 


^12    Prefervaf&ii  dfj/iimts;  &c.    todt  ifl 

U  tficlr  ntftibte  ittfeittft  irt  layifig  tip  Food  tsfefoi-iii- 
Bna  agaihft  tli6  ijitJrttifching  Winter  ^iiii?;. .  •)(* 
Vriis  many  cntertainitid  Emipiics  rn^y^  bfc  gi<r(^h| 
particularly  we  rii2y»  S  khfe  iJiro^et-  Seafoni  qWervir 
liot  only  the  little  TreafuifeTs  irid  Holts  wellftobkeA 
.with  tiriiely  ProVifiohs^'biit  rar|t  Pk\di(Me}^hert 
and  there  thrdughotit  befpreid  vfrftrK  confid^hablfe 

'  Nanii- 


4iut  fome  Crops  Wth  a  Featbtir,  from  Chiifll^as,  1667,  ftft- 
thirteeh  Months,  aWd  Hcpt  bat  Jitth  top  aH  jth«  Time,  ?«  Vi^ 
^umpfin\  Account  thereof,  in  Bfhtm.  Germ.  T.  in.  O^^  175. 
;  To  this  we  may  ad^  tlic  Cafe  of  i.VBiltoh,  of  r/»>»r>/nea* 
.»tf/)&,  who»  1ft  thQ  Ye^rs  i6^3,  161^6',  ^nd  97,  Be{)t  divfeii 
Weeks  together.  And  aU1ioli|ft  he  «rt>oW  fortietimcs,  fe  a-vtfyy 
odd  manner,  take  Suftcnancb,  yet  would  lif  along  Ti«c.*ith* 
imt'any,  cr  with  very  little,  and  all  without  any  cenfiderabfc 
Pecay    ^ttPhil  tranf.  ^^  y>j^.  ^    '■  •  \ 

(didd)"V\i€^  are  adftilrabfe lnftin€h  Wlilcfc  Utih  S?^ur  y^'*A#. 
W/i«  relate*  Of  his  own  K»<mlieage,,t)f  f^  Utile  Animafe  tril- 
led Bobaques  m  Ukraine.  7hey  make  Burrougbi  like  Ratfbetj^ 
nitdin  Oaober  Jbut  ^em/elves  up,  and^do  not  com  out  again  till 
April.— 7%  Jpend  all  ibe^Finler^ Under  Ground,  edtthg  Mvbat 
'fley  laid  up  in  Sukk&.-^Tbo/i  tbat  are  Itist^  akthigibetky  '^ 
iay  on  their  Mack,  )ben  litj^  a  grfttt  Hmedfid  pf  dry  Herbpgf  nph 
fbtir  Bodies,  &t.  tben  others  drag  thofe  Drones  to  the  Mouths  of 
ibeir  Burroughs,  and  fo  thofe  Creatures  fet've  infiead  of  Barrow^ 
&c.  /  ha^iyftirfien  ^hmrfraSife  tbiSf  and  have  had  the  €urh' 
ftty  to  ohfirw  them  nuhole  Days.  tog€thei(.  —Tb^r  Holee  are  parted 
like  Chambers  ;  fome  Jerve  for  Store^boufes,  others  for  Buptn^^ 
places,  ScQ.  Their  Government  is  nothing  inferior  to  thatofBeti^ 
&c.  They  never  go  Sroad  <witbout  pofihg  a  Centinel  upon  fofk9 
high  Ground,  to  give  Notice  to  the  others  vjhilft  they  are  fiedih^ 
As  foon  as  the  Centi'nel/ees  any  Bo3y,  it  ftands  upon  its  Hind-legs 
and'vohiftles.  Beaiiplau*/ 2)c/fr/>//tf«  V" Ukraine,  in  Vol.  I.  ^ 
/^^Co11eak>n  of  Voyages,  \£c.  -       .  ' 

A  like  Inftance  ot  the  Northern  XmU  Sylvefresy^  lit  in  C*^ 

As  for  the  Scriptural  Inftance  of  the  Ant,  fee  liereafter  j&^J* 
mil.  Chap.v.  Ifote  fd).  -  .      .     .  ; 

[,  'CeeeeJ  1  have  in  Auiw»n,  not  witiiQut  Pleafure,  obferVei. 
not  only  the  great  Sagacity  and"  Diligence  *  of  Sv;ine,  in  hahf- 
ing  out  the  Stores  of  the  Field  Mice  ^  but  the  wonderful  Pri^ 
caution  alfo  of  thofe  little  Anim^K.' 'in  hiding  their  Poba 
"beforehand  againft  Winter.    In  the  Time  of  A'c^f nsfalUngV 

'2  Ihavc^ 


^u^pbi^rs  of  rfji?  Frwi^  of  fhe?  Bcighbouring  frfO?. 
i^i4  G|r?fi»lly  up  irijcJiF  ^»rjji,  asp^^cQverc^  Jaf^,  by 

4^p4  '^ft^  wiflioyt  ^kifi^fe,  have  J  ifeen  and  admired 

t,he  Si^g^ity.  gf  other  Animals^  hypping  outthj^lc 

^i^rcrr^peous  FruUs,  and  p^l^gingtb.eTrfafure&gf 

ibofe  li,t;tlc  proyi^cm  prc^cures.    . 

.     ^nd  npw,    fro|n  jf^U  b?i,re  Wf pS^nt  Y'Kyf  of fhis 

Jxan^h  of  the  Qr^at  Cj^n^atpr's  proyidencc  and  Gq- 

vifp^oje^t,  relatifi^  tip  i;^^  i^c^c^pf  his  Creatures,  we 

.<;4fi  c<9lcl^de  no  lefs,  th^a  thajt  {^pc?  this  Gr^njfl 

A^aijr  hfihiwph  Ri^ini^ft  Stfp^cf  <?£  admirable  ^^4 

wife  Maoagep^cnt,  ijbf  t  fiace  t^i?  is  dcmopftrateci 

Arpughput  fill  Ag?^  ^.nd  PJaGC?3  th^t  therefore  it 

.is  jGod*?  ^andy- Wj^M-Jcl    Fpr  hoj^r  i^  it  poffible  that 

/o  v^ft  ^  World  of  Aoinjal^s  ,  (hou.Id  tie  fupporced, 

^uch  9  great  Variety  equally  jfna  well  fgpplicd  with 

pro^r  f  qod>   ip  .every  jTlfce  fit  fqt  Habitajjbp, 

without  an  efpecial  Supenntendency  and  Managed- 

ment,  equal  to,  at  Icaft,   that  of  the  moft  prudent 

Sttward  and  Houikolder  ?    Howijiould  the  Cjea- 

ture$  be  ^ble  to  find  out  their  Food  when  laid  up 

in  iccret  Places  ?  And^ow  fliould  tbcy  be  able  to 

gather  «ven  a  great  deal  of  the  common  Food,  and 

at  lail  to  mac^Qite  and  {lig^ftjt,  jrithout  peculiar 

Organs  adapted  to  the  Service  ?  And  what  lefs  than 

an  infinitdy  Wifit  Qop  .caulcj  ifgrtp  fuch  a  Set  of 

curious  Organs,  as  wc  find  every  Species  endowed 

.with,  for  this  vjry  Ufc?  Qfg^s  /p  artiScially  naadc, 

Ji>  ^ycgHifitpiy  :^;tcd  up,  xk<^  the  mpre  ftridly  wc 

J^vy^y  K\^m4  the  o^^rc  aqcpr^ccly  ^£  view  tjiem, 

<ey^  in  thefpe^n^ftpf  tfi^m  ^^{b  fur  bcQ:  Gla/Tes) 


1  have^  by  means  of  the  Hop,  difcovered,  that  the  Mia  hffd. 
ajl^l  .,qver  the  neighbouring  Fields,  treafurcd^  up  finglc  ^cprns 
Xn  little  Holes' they  had  fcra^^  and  in  w^ich  they  tad 
^carefully  covered  up  the  Acorn.  iTbefe  the  Hogs  wou|d^  pay 
afxer  Day«  hunt  out  by  (heir  Smell. 
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the  lefs  Fault  we  find  in  them,  and  the  more  we 
admire  them :  Whereas  the  bcftpolifhed,  and  mofk 
cxquifite  Works,  made  by  human  Art,  appear  thrb* 
our  GlafTes,  as  rude  and  bungling,  deK)rmed  and 
monftrous^  and  yet  we  admire  them,  and  c^l  them 
Works  of  Art  and  Rearon,  And  laftly.  What  lc6 
than  national  and  Wife,  could  endow  irrational 
Animals  with  various  Inftinfts,  equivalent,  in  their 
Special  Way,  to  Reafon  itfelf  ?  Infomuch  that  fome 
from  thence  have  abfolutely  concluded,  that  thofe 
Creatures  hsd  fome  Glimmerings  of  Reafon.  But 
it  is  manifeftly  Inftin£t,  not  Reafon,  they  z&  by,  be- 
caufc  we  find  no  varying,  l>pt  that  every  Species 
doth  naturally  purfue  at  all  Times  the  fame  Me*> 
thods  and  Way,  without  any  Tutprage  or  learning: 
Whereas  RfafoHy  without  Inftruftion,  would  often 
vary,  and  do  that  by  many  Methods,  which  Injlinll 
doth  by  one  alone.    But  of  thi?  more  h?reaitcr» 


CHAP.    XII. 

Of  tH€  QQathing  of  Animals. 

HAVING  in  the  forcing  Chapter,  fome^ 
what  largely  taken  aVicwof  the  infinite  Crea- 
tor's  Wifdom  and  Qoodnefs  towards  his  Creatures, 
in  ordering  their  Food,  I  fhall  be  more  brief  in  this 
Chapter,  in  my  View  of  their  Cloatbing  (a) ;  ano^ 


(a)  Concerning  the  Cloaibing  of  Anipiats^  jfrifiotfe  ohCerves, 
^hmt/ucb  ^niiM^  havi  Hair  as  go  on  Faf,  and  art  vivrfarctis  $ 
fnJ  fiat  yiich  are  covered  with  a  SMI,  as  go  on  feet,  and  are 
0Vif4ir((tts.    fiift,  Animt  lib*  iii*  cjiap.  19. 

tbtf 


Chap.  XII.    Of  AnmaU  tUathing.        itj 

ther  neceflOtay  Appendage  of  Life,  and  in  which  we 
have  plain  Tokens  of  the  CreatOF*s  Art,  maoiFefted 
in  thefe  two  Particulars ;  the  Suitabknefs  ofjlnimals 
Cloatbing  to  their  Place  and  (kcafions ;  and  the  Gam^ 
Sure  and  Beauty  thereof. 

I.  The  Gloathing  of  Aninials  is  fuited  to  their 
Place  jof  Abode,  and  Occafions  there  ;  a  manifeft 
Aft  of  Deiign  and  Skill  For  if  there  was  a  Pofli- 
bility,  that  Animals  could  iiaye  been  accoutred 
any  other  Way,  than  by  God  that  made  them,  it 
miilt  needs  have  come  to  pafs,  that  their  Cloathiog 
would  hav6  been  at  all  Adventures,  or  all  made  tl^ 
Xame  Mode  and  Way,  or  fome  of  it,  at  leaft,  m^ 
convenient  and  unfttitable.  Bur,  on  the  contrary, 
we  find  all  is  curious  and  complete,  nothing  tod 
tnuch,  nothirig  too  little,  nothing  bungling,  nothing 
but  what  will  bear  the  Scrutiny  of  the  moft  exqui-* 
fite  Artift ;  yea,  and  fo  far  out*do  his'  beft  Skill* 
that  his  moft  ekquifite  Imitations,  even  of  the 
meaheft  Hair,  Feather,  Scale,  or  Shell,  will  be  found 
only  fo  mahy  tigly,  ill-^made  Blunders  and  Botches, 
when  ftri6Uy  brought  to  the  Teft  of  good  GlaflTes. 
But  we  ihall  find  an  Example  remarkable  enough  in 
the  prefent  Cafe,  if  we  only  compare  the  beft  of 
Cloiathing  which  Man  niakesfbr  bimfelf,  with  that 
given  by  the  Creator  for  tbeCovering  of  the  irra^ 
tionai  Creatures*  Of  which  it  inxf  be  faid,  as  our 
Saviour  dot\i  of  the  Flowers  of  the  Field,  Matt.  vf. 
29.  That  evin  Solomon^  in  all  bis  Glor)\  was  HQt  ar-r 
-rayed  like  one  of  thefe.  .<  • 

But  Ibt  us  come  to  Particulars,  and  cohfider  the 
Suitablencfs  of  the  dififercnt  Method  the  Creator 
•hath  uken  in  the  Cloathing  of  Man,  and  of  the 
iitational  Animals.    This  Pliny  f^j -pathetically  k^ 

ments^ 


(bj  Cujus  [HomitiU'l  tiusd  vidttur  cun6la  alia  gtnuiffk  hd;^ 
mtih,  magna  &  fmvmnur<idi  antra  tanta  fua  muter  a :  ut  non 


tU&iM^ .  i^^fl^^.  iim^  J^refify :  or  '$nm^  cruel  SU;^ 

hji,^ffineJ.S2Cfv^ed-^ib  (fthers  Riches i  yvbeveas  \N^ry 
ture  ha$b  given  various  Cloathing  Ji> -^i^ber  Mnimals% 
Sbflih  ^M^,^.i^rifklesr:,'Sh^g^  hrifikh  tijfiir^  Do'c^tiy 
^Mkt  J^^l^^ .  Ffeeaesi  andj Tress  Jhe  4?atb  fenad 
v^ftk'^  B^ri  ^r  tnp'oagaipft  tbe^Jffjs^es  of  Cold  and 

J^ai^f.'bis'Birtb,  csft  ittto  the  .mde-ffffrld^  to  imr, 
^I'flf^  [Oyif^  .^4iS^Uftllingy,i^^  ifWiof  ^ll,Cr^f^ 

But  here  w^ .  hav^:  a  manifeil. .I^epnonftratioa  pC 
tJ^  Care  and  \Vifdpqi  oJF  God.  tq^r^s  his  Cre%r 
tiK^s^  that  fuc^clKpuld  cot^e  ini;a  the  World  ^ic^ 
tlipir  jPodies  roa^^/urflifljed,  ftncj,  .^CRpmiiBodati^d^ 
i^Kor^had  p^ijJ^i^r-J^eafonj  nor  i^Fpr^csi^  to  contrivie^ 
jijOr  Parts.  a^ap^^rtQ^th^  Aftipc^s^  an9  Wp;:|ctBa%. 

do  wed  %ifth  tKei^r(^i|fcend;i)g^  Faculty  <tf  Reaibo^ 
^^  .thereby  m^die^le  to  h^lp;K)mT^i^  "by  fifia^H^ 

tit.  \  me^ofmih  4hiim  ihi^tfkm^dh(0t/kiM^^ilinis^akt 

0fi(im . Arbor efymcci^Ue^  inter a^n gemffjiQ^^'&'igoribuSt  IS-caloxi 

'ii^ctf  ad  'vagititj  ft'aiim  '^<  ^firmtumi'^mmttin^'  >"M  knikaJ^ 
aUud  ad  lacrjmas^  (sf  has  protinus  *viiif%j^\^fff^    fiinV.  ]^|» 

Let  Seneca  anfwer'  ijiis' Complain  t^  otjPjinyt  ^aIthouin*^pv- 
liaps  wlrat  he  ftWl^mijgJlbt  ht  mcfrt*^rS)ptt-l>^*Aotfed  -in  isAtimrt 
'Fiace'i  ^ifyuU^siniqhu  itfliMat^/oiiu'dkhtiUeia,  d£iiaf^hed^ 
^  ftfUs  irUtttrit  ^Parens  nofiir,  qu^a  ^ff^n^^adniife^ift^'J^ 
iu^Mm  miferrmuSf  qudnto  ^ehciora  aj/equamur^  quam  nihil  fit 
'^mortdUnon  fub  iSu  noftro  fofitum.  Tot  <uirtuies  aaepimuj,  /«# 
sirtij9  animum  deniqut  4ui  mbil  m»  •£odem  quo  Jtntindit  manunia 
fir*vium  efl^  Siderilfus  .^ociorem^  He*  .  SjBfleQ*.  de  Benef,  lib. 
"xi.'cap, ' 29.  '  ■•'"    ••'•»''••     ■        '    '.' 

•  *  '      •'    .  "^       •        T*6ughft 
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^^houghtstil  cOfiiriye^.^nd  withal  H«nds  tOeSb^; 
M^i^[kQ\tol  IVJl«iecia]«  (V;  «gb?^ejd  bitn  from  the 
Skins  and  Fleeces  of  Animals,  and  from  varioy$ 
Trf€S  luid  Fd^iWs : ,  MM)i»  1%,  l^yuig  all  this 
Proirigon  ifM^e  fpr  i^ioi^  .  th<^e&>pe  the  Creator 

1      .  bath 


1i*>r<> 


(  fc}  iMifyluaiirpkirimi  t^$moJa  mi^r  ^  /iud  'wi^avt  hommis  f« 
t»rr€mdH  frigo^iiud^plqjgwyS^^trhniiks  i  'hfltf^  Itvim  ^tu^»^ 
mm  ultra  %o  atnos  audteramtn  Italia^  pta/vrtinnah  .Mtbiofibui^ 
bf  tndist  quihus  onerofuj  *vi3efur  '*veflitus  fub  Zona  torridd*  — v- 
^SlM^^JfpvnSifiert^-^Oatidet^  Indus  vtdhiphci' pittmarum  gtnert^ 
magis  /•r/an  fro  tegumffito,  juam  neceffttute  :  rurfus  Scythayil" 
iojo  v^iiu>  —  7ta  Jub  polo  ArBico  advtrjiis  afperrimas  hyemh  — • 
ffipmrtuna  rtmidi^  Jutdiur  •  4uUttin^r^  [Natori^^  I*^^  iuid4iadt 
0M  juaximd  tfpfdf  i^ M'UiJ^^  pritio,  ^  ^dtmum  FtUtt  di*tfer/cfm$ 
animMk^fm»  ^amjyi^ifirmm  quam  dom^itorum^  Th^n  he  givfli 
a.  X^ulogae  of  ^e9i>  an4  lakb, .  ^mum  <mtnmnk  txperti  fdlifi^ 
€U,^  ita  iiigHMU  n^truM^  4ftixturAi  c§mpojt9f€t  u$,  pmlcierrmmn  Ji^ 
€fi>(p€m^  ffintd^  4vam/^  ^  ^lidijfimum  /omtntum  t^djm&^i  inttt- 
Ufs^  ;  OL  M^gj  Hi(L  lib.  vi.  cap.  xo.      ^ 

T^  rthia  -Guarfi  ^^^amft. /the  CoUy  rifaa^e^,  .of  Fite  tot 
Cfe>attof>.^  H<3|>e4hectKoa<ier  >iviilreiKQufe'fiie,  if  I.take:tlui 
0f^qnun^  (j  -a^^g  f^mfi  ^thor  .Qefeniativee,  Nature  (or 
vathtr  -tke  great  v^o^i^  of  Natttre)  h^th  a0br<ieid  thefe  ]yIo»b 
iibmi-fi^ioi^s;  Svch -arp^their  ibi^h  .MouiiMPs«  abounding 
s&  OLyM^giius  faich,  ^Uuoagh  -all  Parts  ;  alTv^  \thicif  ttumeKote 
Woodst  which,  beM^  't^r  Fire,. do,  w'tth-  (he  ;Moiiiit«iiii^ 
ierve  as  excellent  ^cn^ens  againft  the  Cold, ,  piercing  Air,  «nd 
Wif(4s.    Their  prodigioud  Quantities  vof  tMinerali ,  «and  M^ 
ialny  alfo  afford  Heat,    aad  warm  VapoaKS,  Miters  Jiptuhtiii^ 
medium  tigionHM  fatk  MUilUBy  m^ign^*  dii>erf^^  :^  9pukiu^  fim^ 
ikhh  lihe  fame  conQus,  and  (^r  (lis  TiiQ)6)>  learned  Archbi&op, 
<ib.-  vi.  cap.  i.^aad  .in  ether  Places*     kn^  for  the  Wmrmtk 
•tjiey  «aibrd9  <he  F^IcaMPt  of  thofe  Pasts  are  lan  i&vidence,;  tat 
«re  alfo  their  terrible  Thunder  and  -LighceiQ^  ^Ahiohaie  ab(e»- 
fVed.tD'be  tbe-nnoft.  ffMere  and  nifchiovoM  ia  their  mccaUifie 
Mountains,  in  which  large. Herds  of  Cattle. are  ibsietiiaief  de*- 
ilroyed ;    the  RoqksTo  rent  and  Mattered,  that  new  Veins  itif 
Silver  are   tbeiel^y  .^difcovered ;  a^d  a   ttoubleibme  Jdiid  -<ff 
Qainfie  is  produced  in  their  Throats,  by  the  Stench,  and.^s^ 
.lonoas  Nature  H>f  Cher  ittlphuKeous  Vapours,  which  theydiflmve, 
4)y>diinkinig  waran  £eer  aad  fiutter  together^    as  Olaut  tells  us 
•OA^'&me.  Book f  Chap.  ju. 

To  all  which  Dafe^fa^es,  I  fliall  in  tbe  .laft  Place  add,  ^tiie 
.  warm  .VffOttss  .of  their iLfthes,  (fome^f  .which  are  prodi^iotii|y 

lar^e. 
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hatH  wifely  made  him  naked,  and   left  him  to 
&ift  for  himfelf)  being  fo  well  aUe  to  help  him* 

rdf.  • 

And  a  notable  Ad  this  is  of  the  Wifiiom  of 
Gop,  'not  only  as  the  mere  fctting  forth  his  Care 
and  Kindnefs  to  them  that  moft  needed  his  Help; 
tfaehelpleis  irrational  Animals,  and  in  his  not  over- 
doing his  Work ;  but  alfo  as  it  is  mpft  agreeable  to 
the  Nature  and  State  of  Man  {d)^  both  on  natural 
and  political  Accounts.  That  Man  fhould  cloath 
Iximfelf,  t«  moft  agreeable  to  his  Nature,  particularly 


large,  of  130  haUan  Miles  in  Length,  and  not  much  \tb  in 

Bieadth ;)  alfo  oF  their  Rivera,  .efpecially  the  Vapours,  which 

arife  from  the  Sea.    Of  which  Guard  againft  ievere  Cold,  we 

\avz  lately  had  a  conviacing^Proof  in  i\it,  Great  Pteft^  in  1708', 

wherein,  when  Engiamft  Gtrman^^  F¥wtet^  Denmark^  yea,  the 

saofis  Southerly  Regions  of //tf^,  Svuitxirlafuly  and  other  Pafts^ 

fullered  feverely.    Inland  and  Scotland  felt  vaj  little  of  it^ 

hardly  more  than  in  other  Winters ;    of  the  Particulars  of 

^hich,    having  given  an  Account  in  iht  Pbilrf.Trmift  K^ 

-524.  I  ihall  thither  refer  the  Reader*    But  it  feems,    thia  U 

what  doth  ordinarily  befal  thofe  Northern  Parts;  particularly 

ii^JJlihtds  of  Orkney^  of  which  the  learned  Dr.  Wmliaii  gives 

f^h  -Account :  Hire  the  WinUrt  are  generedly  nmrejuhje^  to  Rain 

th^n  Show;    nor  doth  the  Fmfi" and  Sn^w  contmue  Jh  long  here 

Wi  in  other  Parts  of  Scotland ;    hut  the  Wind  in  the  mean  time 

-nioiti  'i^ten  hloiv  n)ery  hoiSeret^y ;  and  it  rains  fometmes  not  by 

^Drhps  hut  hy  Spouts  of  JVater^  as  if 'whoU  Clouds  Jell  dotvn  at 

saee.     In  the  Tear  1680,   in  the  Month  0/*June,  after  great 

^Thundery  there  fell  plaies  of  he  near  a  Foot  thkk.     Wall.  -Ac- 

«ount  of  Orkney,  Ghap.  1.  p.  4.  Froiii  which  laft  Paflage'  I 

<ebferve.  That  although  in  thofe  Parts,  the  Atmofphere  titz)r 

the'. Earth  be  warm,   it  is  exceflively  cold  above  fo  as  to  Sretzt 

fome  of  thftfe  Spouts  of  Wafer  in  their  Descent,    into  fuch 

-great  and  almod  incredible,  MafTes  of  Hail.     And  whence  can 

this  Warmth  proceed,  but  from  the  Earth,  or  Sea,  emiuibg 

Heat  fufficieni  to  (lave  off  the  Cold  above?  Confult  Book  \L 

Chafi.v.  Note  CO .  -  ^  .       . 

-     fdj  Sicut  enim  finnata  fihi  [i.  e^  Homif>t]  idi^ua  haheret  ar^ 

*mai  ilia  ft  fla  femfef  adefjfenl^  ita^  f  or  tern  aliquam  Natuta 

for  tit  us  ejjitt  reli^uas  fane  non  haberet.     ^ia  *vero  ti  melius  Htat 

i^niBus  armiSf  omniiujque  artihus  util  neutrum  iorum  a  naiurd 

i/f  pr'pfteree  datajHef,    Galen  de  Uf.  Parr*- lib*  i.  c^p^  4»- 

(among 
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(atoong  other  Things,)  as  being  moft  falutary,  and 
fnofl:  fuiubk  to  his  Affairs.  For  by  this  Means, 
IVf  ail  can  adapt  his  Cloathing  to  all  Seafons,  to  all 
Climates,  to  this,  or  to  any  £^liilefs.  He  can  here* 
by  keep  Mcnielffwoet  and  dean,  fence  off  many  In* 
juries ;  but  above  ail,  by  (his  Method  of  Cloathing, 
^rith  the  natural  Texture  of  his  Skin  adapted  to  it, 
histhatgrand  Means  of  Health,  namely,  infenfibk 
FerjfiralAm  (e)j  is  performed,  at  leaft  greatly  pro* 
moted,  witht>uc  which  an  human  Body  would  be 
foon  over-run  with  Difeafe. 

In  the  next^lace,  there  are  good  political  Rea* 
fons  for  Man's  Ctoitfarng  himfelf,  inafmuch  as  his 
Jnduftry  is  hereby  employed  in  the  Excrcifes  of  hia 
Art  and  Ingenuity;  hh  Diligence  and  Care  are 
exerted  in  keeping  biiftfelf  fwcet,  cleanly,  and  neat; 
many  Callings  and  Ways  of  Life  arife  front  thence^ 
jand  (to  name  no.  more,)  the  RaiiAta  and  Degrees 
of  Men  are  hc!rel?y,  in  fome  Meafurc,  rendered  vifi- 
ble  to  others,  in  the  feveral  Nations  of  the  Earth. 

Thus  it  is  monifeftly  beft  for  Man,  that  he  fliould 
clokth  himfelf^ 


,  (9J  Concerning  InJknplU  PirJ^iratiti^  SoM^triut  obiervef^ 
tli?c  it  mach  excMds  all  the  Senfible  put  together.  Dt  Stmu 
l/bi.  Aph.  4.  That  as  mvch  is  evacuated  hylnfenfiblt  Pirfft* 
raiiam  in  one  Day*  as  is  by  Stool  in  fourteen  Days :  Particular* 
ly.  That,  in  a  Night's  Time,  about  fixteen  Ounces  is  com* 
jnonly  (ent  out  by  UrfnOf  four  Ounces  jjy  Stool,  but  above 
forty  Ounces  by  infeufihh  Perfpimtion.  Aphor.  59,  6o.  That 
if  a  Man  eats  and  drinks  eignt  Pounds  in  a  Day»  five  f^dunds 
of  it  isfpent  in  in/tnfihle  Per/piration.  Se£l.  i.  Aph.  6«  And 
as  to  the  Times,  he  faith,  M  ajfumpto  cibo  5  borit  i  /,  tirtittr  ; 
firfpirabtlit  —  txbtdari  fokti  a  ta  ad  izam  3  /.  <irdtiri  il  124 
4id  i6am  nfix/olibram.     Aph.  co* 

And  as  to  the  wonderful  Benefits  of  infinfibU  PurfyirmHout 
ihey  are  abandantly  demonfirated  by  the  fame  learned  Peribn, 
ubi/ufra  ;  as  aifo  bv  Borelli  in  his  fecond  Part,  Do  Mot.  Ani^ 
pud.  Prop.  168.  who  fiuth,  Nocejbria  oft  in/oHfibiUt  Tra»^i* 
r0fih  fd  9//4  4nlm^lft  cow/orvitwr^ 

But 


^%fe»s  Aft  of  -ih^  gr^J    Cr«fCf>  /I«di?)gfpc^ 

aog^  as  is  prop.er  e$  cl^eir  Pia?f^  ?##^  ^PCu^fl^iit!/^ 
&iric.  .«ovic«ed;  i with.  Bm  (iJb  .feWR  ^  with  \  jF«»r 


*   f/J  Jnimautium  'oetv  quanta  tHifieftis  ''^fiV:'^^uM4i  Ai^4am 

mlias,  alias  Jquamd  'vidimus  olf^fUi^St  .ijtiias  efje  cornilu's  arr 
ma,f^9  alias  baberg  fffii^ia  fennarum* '  Cic.' 2e  Nat.  Deox;  4id. 
ij.'ci»p.47;      :^-"  •    /-"iT:.'  ':    :';  ::i 

i    (g)  Eroto  JKtf^>W!s  xwaoiw  OUcnfatfqp?  s$  A^  P'Wr  % 
ftfdl  ^Qte  t^i^c  ThH^g^;  |.  TIveir^tru^j^CM  iftjjloM,  0|r 
i;tfhul«ir.;  'whi<:n  ha]th  lQn|r  J>e«n  a  poiibt  among  |heCulfi6us. 
Fijiuio/um  Itfk  fW^tti]  Zmcmj^Kajft'  iji^affpjnliruk  a  ttht^ 
kiHo  iquoriimy   l^c,  ^^pit^iifue  fiiankm^p^^y  qsue  tpmnmmm 

fisfdricutu '  corfm  9ii^ .^^Pk^^'f^'-^jlifi^arv^  f-fi?P  j[ovAafum^. 
kf'fj^eciem  €oUmna  fif^ata  pra  fi  fert.  Qomfoifentes  ffiljif  '* 
gy^um  fituata  in  ^pite  patent iores  r^ddutsiia^  i)nam  hiam'  filus  iM 
gemnas  dividitur  pmrfU,'  "^  comf&nluUii^h^Miinaj/l/btUfit^Mhrit 
§m^r<ddit4f  mtklifffta^k^riia^^utt^ypiH^t^^r^  ^a^  qutem 
20,  tf  ultra  numeravi.  —  Expofiia  fiftula  —  ^^^Iplie ,  fu^t,  fi 
frequentibus  tunieis  tranfverfaliter  fituatis^  meluii  wM'Vulis  polknt. 
Ex  jmniam  Spin^^  in  Erinaceis  pracipui^  \Sc,  nil  aliud  funt^ 
quam  duri  Esf  rigidi  piVi'  ideo,  Tfe.  '  'A  ndnflJfeiPli'e"  "djsfcribc»  -tfcc 
Bedgehg^s  Spiflcs,  Jn  which  thpfe.Tubc^  mapifeftly^appcar ; 
together  with  medullary  yalves  apt!  C^yi ;  not  iitfelegan t» 
lihich  heiiath^goreid  in?4^.  j6.  a*t*the*Efi()  of  iii>' WoHc8. 

^That  wWch  tVis  Yajgjacious,  ^rid^iiQt  lei^ough  tto  he^  co«i« 
mended  Obfer^TCT  tocJk  noti(;e  af  ^;,tl\e^:Strji\aurc  df  ;Hiir) 
and.  its  Parity  to  the  iSpines,  1  hatb'obf^fved  mylclf  lii^fome 
jmeafure  to  be  triie,'  in  the  Hair  of  Cats,  ^Riap,  Micey  ^nd  ^U 
vers  Oither  Anin^als;"  .which  Jook  yery  prettily  wh€n  viewed 
i^iUi  a'good  t^icrofcope.  The?  H^Jr  .of  a  Moufty  (th^.  mbft 
fi"ahrj[jarent  of  ifty  'I.have  view,rd,)^fcems;-to  be  one  ifirtgl* 
tranfDarentTiibV,^ith  a  Pith -made  ;ly>bf,i, fibrous  Subftarice; 
rurlning^n  dai'kfeiteiv  in  fcyne  "Haiw  tranfYCffly,  in  othefi 
ft>irally,  as,  in  ^7^,  14^  I5,.i6,  J7V  '  T^htffe  darker  medullary 
FarVs,  or  Lines,  I^haye  obf(?xved, .  ire  np  6ther.  than  fi»all  Fi- 
bres convolved  rO\iM,  and  lyinc;  dbfer  together  than  in  b^hcr 
Pa/ts  of  the  iialt!.  ^Xhey  run  froS  Ahc  'Bottom  to  the  Top 
bf't^ie'Hair  ;  a«id>' I 'imagine,  f^vvti  to  tjie  gentle  Evacuation 
of^jpmc  Humour  out  of  tktf  Body)'-periiip8,  thriiair  ftrves 


feme  ohty^kiri^^  iitfd  kme^ktkfkm  atidftaUt.Ai'< 
i&tttiin'^;  itti  mdif  at60ixmicidat«^  co'che  filefiwhc 
^  v^teeh  the-  Cfeature  liv^tin  .^nd  its  Occafioas 
f*tt*  f *;.  T^r^tiodruped^  Hive  is  n  comrnddicu* 
CIii:»tii£ngv  ^^t^b',  together  mth  the  apt  Texravd 
«f  ihei^  Skm^  ftiteth  them  for  all  W«althers^  m 
Hit  oA  t^  iQi^il^d,  Md  mx  ttQ  fbe*OflScc6  of  Man^ 
^cA  i\\t  thick^  ind  ^/^rfti  Furs'  knd^  Fleeces  c2 
o£&lf)'Si  are  fiot  only  i  good  Defen^ative  ai^inft 
f^  €dld  and  Wet  ^  btit  alfe  «  fofc  Bed  ita^  r** 
ip^t  themfelves  in  s  a^nd  to  imrry  of  threm^  a  com^ 
fotM^le  iCoterifi^  fa  nurfe  Md  dienfli  their  tender 
TWte.  •  •  ■^•■•-  .  •/ 

And  ids  Hair  td(  Quadrupeds;  fo  Feathecs  orr  at. 
tfMtiModibus  i  l^r^s  to  fnch  is:%  in  dte  Air,  tb 
Bii-di»,  iifld  tbtfMi  In^a^s ;  net  ai^  a  good  <Saard 
iigakift  Wet  and  Gold)  and  ^  comfortable  Corer- 
ihg  %6  X^^t\i  as,  }>atch  and  brood  ilitiir  Young ;  but 


as  weH  for  ^t  infin^Me  PirJj^irMion  oi^lmry  Kvi^^  tp 

fence  ag^inft  Cold  and  Wet.  ^ViTJg..  ii^,  i6*  is  reprefented 
^thhl^toi'^  Moi^iy  i^s  it ^pt)ears  thVoo^h  a  fin^ll  Magnifier  ; 
HAhi  Pfg.  159  i7#'a9  it  appears  when  viewed  with  a  l^^rger 
Magnifier. 

tJpoft  afldthep  Review,  "^imagine,  that  rithtragfhin  F^.  14, 
15,  jthc  dark  Parts  of  the  Pith  fecm  to  be  tranfvcrfe,  that  they, 
ars  wefl-^as  In  the  two  6tlrer  Figtrres,  run  round  in  a  fcrew-like 
f  affiiorn.  - 

(hj  See  ^Sok  Vlt  Chap.  i.  NoU  fi/;,  (e). 

(i)'^ttCbiip,-itht.;  Note  Cc)^  -     ' 

(k).  ft  is  a  'Sign  fbme  wife  Artift  was  a  Contriver  of  t\it 
CFOathittg  df  A'fiintafs,  not  only  as  their  Cloathing  varies,  as 
ihei'r  Way  of  Livings  doth ;  but  aHb  becaufe  every  l*ai«t  of 
tijdr  Sordies  is  furntfhed  with  proper  ftiitilWe  Cloatebing. 
•niTus  ftt^crs  Anito^Is»  that  have  thetr  Bodies  covered  for -the 
mpll.Part  with  ihort,  fmooth  Hair,  have  fome  Par^s  left  na- 
1ced,'whtre  HairwottW  be  an  Antic^^cc ;  and^wie^Farts 
'belbc  with  long  Hair,  as  the  Man^and  Tai)  ;  and  fdme^iih 
lUliir,  ^ftrong  'BrHlles,  'as  about  the  Nbfe;  and  fem^t^m^ 
within  the  Noftfils,  to  g.u^r4  o£,  or  give  waitiing  df  Aiinoju^ 
^nccs.  •••'-- 
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tUb  irioffi  comnodtous  foil  cheir  Flkht.    To  which 
Furpoie  they:  anf.ofeeljr.and  neauyphoBd  every 
where  00  tbe.Body^  to  give  them  an.  eafy  Paffi|g« 
through  .theASr^h^  and  to  aflift  in  the  wafting 
their  Body  thro^  that  thin  Medium.    For  which; 
Service^  howoiirious  is  their  Texture  for  Lights 
nefs,  and  withal  for  Strength?  HoUow  and  thi% 
Ibr  Lightnef$t    buft  withal  contexc  and  &m  fpr 
Strength.    And  where  it  is  neceflkry  they  (houl4 
befiUedy  what  a  light  and  ftrong,  medullary  .Siil^« 
ftanceis  it  they  are  filled  with  ?  By  which  curious 
Contrivances,  even  the  very  heavielt  Parts  made  for 
&rength,  are  fo  far  from  being  a  Load  to  the  Body, 
that  they  rather  aifift  in  making  it  light  and  buoy^ 
anc^  and  capacitate  )t  for  Flight.  But  for  the  Vanes, 
the  lighteft  Part  of  the  Feather,  how  curiouflv  arc( 
they  wrought  wijch  capillary  Filaments,  neatly  in<t 
terwoven  together  (m)^  whereby  they  are  not  only 
light,  but  aifofufficiently  cloft  and  ftrong,  to  keep 
the  Body  warm,  and  guard  it  againft  the  Injuries  of 
Weathicr,  and  withal,  to  empower  the  Wings,  like 
fo  many  Sails,  to  make  Itrong  Impulfes  upon  the 
Air  in  their  Flight  (n).    Thus  curious,  thus  artifi-* 
cial,  thus  coHHAodious,  is  the  Cloathing  of  Beafts  * 


CO  The  Feathers  being  placed  from  the  Head  towards  the, 
TaiU  in  clofe  and  neat  Order,  and  withal  preened  and  drefie^ 
by  the  Contents  of  the  OtUSag^  afibra  as  eafy  a  Pailkge 
through  the  Air,  as  a  Boat  new  cleaned  and  drefled  iinds  la 
its  PuTage  through  the  Waters.  Whereas,  were  the  Feathera 
placed  the  contrary,  or  any  other  Way,  (as .  they  would  have 
been,  had  they  been  placed  by  Chance,  or  without  Art)  they 
would  then  havie  gathered  Air,  and  been  a  sreat  Encumbrance 
ta  the  Paibge  of  the  Body  through  the  Air.  .See  JMt  ViL 
OtapA.  Noti  (h). 

(m)  In^MiVII.  Ch^Bf,  i.  NoU  (i),  there  is  a  particular 
Account  of  the  Mechanifm  of  their  Vanes,  fromfome  nice  Mi* 
crofcopical  Obfervations,  and  therefore  1  ihall  take  no  farther 
Noticeof  it  here. 

{n)  Vidt  Bmll  di  U9t.4nini0^%    Prop.  1S2.  \AA. 

and 
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and  Birds':  Concerning  which,  ndore  in  proper 
Place. 

'  And  no  lefs  might  I  fhew  that  of  Reptiles  and 
FiOies  (0)  to  be,  if  it  was  convenient  to  enlarge  ujl- 
on  this  Branch  of  the  Creatpr's  Works*  How  wctt 
adapted  are  the  AnnuU  of  fome  Reptiles,  and  the 
Contortions  of  the  Skin  of  others,  not  only  to  fence 
the  Body  fufiiciently  againft  outward  Injuries,  but 
to  enable  them  to  creep,  to  perforate  the  Earth  (p) ; 
and,  in  a  Word,  to  peirform  all  the  Offices  of  their 
Reptile  State,  much  better  than  any  other  Tegu*^ 
ment  of  the  Body  would  do  ?  And  the  fame  might 
be  faid  of  the  Covering  6f  the  Inhabitants  of  the 
Waters,  particularly  the  Shells  of  fome,  which  zrt 
a  ftrOng  Guard  to  the  tender  Body  that  is  within, 
and  confident  enough  with  their  flower  Motion ; 
and  the  Scales  and  Skins  of  others,  aflFording  theni 
an  eafy  and  fwift  Paflage  thro'  the  Waters.  But 
it  may  be  fufficient  to  give  only  a  Hint  of  thofe 


Co  J  See  Book  IX. 

(p)  For  a  Sample  of  this  Branch  of  my  Survey,  let  as  chuft 
the  Tegument  of  Earth-Wwrn^  which  we  (hall  find  com. 
pkiely  adapted  to  their  Way  of  Life  and  Mptipn,  being  made 
in  the  moft  complete  Manner  poffible  for  terebrating  the 
Earthy  and  creeping  where  their  Occafiont  lead  them  :  For 
their  Body  is  made  throughont  of  fmall  Rings,  and  theft 
Ringa  have  a  curious  Jfparuiut  of  Mufcks,  unabling  thofe 
Creatures  with  vt9t  Strength  to  dilate,  extend,  or  contraft 
their  AiunJi^  and  whole  Body ;  thofe  jUnuU  alfo  are  each  of 
them  armed  with  fmal!,  ftiflv  (harp  Bufrdsp  or  PttickUs^  which, 
they  can  open»  to  Jay  hold  on,  or  ihut  up  dofe  lo  their  Body; 
And  laftlyt  under  the  Skin  there  lies  a  //Vapr  Jmiti^  that  thry 
emitt  as  Occafion  is,  at  certain  Perforations  tietween  the  A^^ 
vuift  IP  labricate  the  Body*  and  facilitate  their  Paflage  into 
.the  Eart)i#  By  all  which  Means  they  are  enabled,  with  great 
Speed)  .Eide,  and  Safety,  to  thruft  afid  wedge  themfelves  tntp 
the  Earth ;  which  they  could  not  do,  had  their  Bodies  been 
covered  with^  Hair,  Feathers,  Scales,  or  fuch  liiEe  Cloathing 
jftfthe  oth^r  Creatures.  See  more  concerning  this  AnimaC 
B$oklX.<ibiif.\.  NotiC0j. 

Things, 


Things^  wh^b  morcproiwiy  l^l(aPg:t?>  ^o^ 
Place,  .        ! 

Thm  bath  -(he  indulge nt  Crc^CM*  f^ic^ifb^  the 
whole  AniKual  World  wu^  fp^v^eaient,  fajtf)?^ 
Cioathing.    ,  t     . 

.  II.  Let  i)fi[,  in  the  n^xtflac^,  take  a  (hprt  Yifjif 
of  th^  Garnitwre  (0^  and  M^fity  thqrf p£  X^  )Mp 
we  (hall  thm  far,  at  leaft,  dcfgryiit  ix>i?f|  ^c$KltiA?|» . 
that  ic  is  compl^ie  and  Workoi^p^Jiluc.  £vf i^l .  t^ 
4[;:ioatfaing  pf  |he  niioft  fordid  A^ii]ial««ti;ko^  ^fl^( 
are  the  lc^,})eautified  wifl)JpQV>ur^,  pr  ratfewr 
Jttfhofe  Cloathiag  nwy  regfafie  icb^  t^^Xr)^  ye(  jvhc;^^ 
w«  come  firi6t]y  to  vi^w  ^b^^n,  dod  £brio^fly  cqnfir 
4er  the  i^ce.Meciiamfai  of  om^  |^arc»  the  .^do^ral)^ 
Texture  of  another,  and  the  e^a^  ^yq^try^flip 
Wholes  we  difcem  fuch  Strokes -of  jnimifaiDk  3ki|]^ 
fuch  incoinpacable  Curiofuy.,  (thfijt  ij/e  may  ia]^  wltjl^ 
Sckmon^  Eccl.  iliv  i'if£GQv^l^hfttlfpifi4$fiv^ff:f}^ 
ieauirfulinbisfime.  .  .     « 

But  for  a  farther  Demonftration  of  the  fuper- 
cmincnt  Dexterity  of  his  Alnnghty  Hand,  be  bath 
been  pleafcd,  as  it  were  on  Purpofc,  to  giy^e  (ur- 
firizing  JSeautiejS  to  divers  i^iqd^ ^of  Animal.  What 
j-adiant  QolQurjs  ace  rmany  iOf  ^hem,  |>airtiei£lariy 
ibme^irdsandlnleftsfi^,  bedecked  with !  'Whtft# 

!  prpdi- 

(q)  i/^ifto0it^  ifth>6  Rift.  Anm*'V^f  m.  -cap.  12»  4iaiiijes  <ie» 
^Fd  Rmrs,  <Kat  by  being  dr»)k  0f;  change  tbo  Colour  ef 

(^r^  For  an  'Exarmple^  Ltt  its  take  the  C^tethingjof  tlKTT'tfH. 
fr«;>^  «nd  '^f^ )  i)ecaure,  by  aa  incopieu^  View,  k  ratkeir  r^ 
grateth  than  'pleafeth  t4ie  Eye  :  But  yet/ 'by  aaaecorate^r- 
•vey,  we^Bndthe  Stiells  ef  tbe  ^o^mer;  and  che  Scales  of  the 
4iattec,  to  be  «  cariena  ^Picce  of  M<chaniftn,  neafly-^iafdie,  «and 
:fo  completely,  «iid  w€il  piic  ami  talked  together  as^to-exdwd 
«Kiy  human  Cempefuras';  Of  »Ke  <£.at(0r,  iee  more  m-Budk^. 
^Chmp.u  'Nofi{cJ.  -  •,./,. 

/f^  k^OiiM  be^tidtefs'to^ntec -Hitb  fhe  >PartiealaK-6f  the 
jbeautifal  ^hds  and  ^Itrfi^ii  of  oWfEur^fian  Paris  i  'but'  efpe^ 
ciaUy  thofe  tnhabicmg  the  Countrm  .becwefn  the  *  Tropiek«, 

which 
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prodigious  Combination  is  there  often  of  thefe,  yea, 
how  nice  an  Air  frequently  of  meaner  Colours  (t)^ 
as  to  captivate  the  Eye  of  all  Beholders,  and  exceed 
the  Dexterity  of  the  moft  exquifice  Pencil  to  copy  ? 
And  now,  when  we  thus  find  a  whole  World  of 
Animals,  cloathed  in  the  wifeft  Manner,  the.  moft 
fuitable  to  the  Element  in  which  they  live,  the 
Place  in  which  they  refide,  and  their  State  and  Oc- 
cafions  there;  when  thofc  that  are  able  to  (hiftfor 
themfclves,  are  left  to  their  own  Difcrction  and  Di- 
ligence, but  the  Helplefs  well  accoutered  and  pro- 
vided for ;  when  fuch  imcomparable  Strokes  of  Art 
and  Workmanlhip  appear  in  all,  arid  fuch  inimit- 
ableGlories  and  Beauties  in  the  Cloathing  of  others; 
who  can,  without  the  greateft  Obftinaey  and  Pre-, 
judice,  deny  this  to  be  God's  Handy-work  ?  The 
gaudy,  or  even  the  meaneft  Apparel,  which  Man 
provideth  for  himfelf,  we  readily  enough  own  to  be 
the  Contrivance,  the  Work  of  Man :  And  Ihall  we 
deny  the  Cloathing  of  all  the  Animal  World  befides 
(which  infinitely  furpafleth  all  the  Robes  of  earthly 
Majcfty ;  (hall  we,  dare  we,  deny  that)  to  be  the 
Work  of  any  Thing  lefs  than  of  an  infinite,  intelli- 
gent Being,  whofe  Art  and  Power  are  equal  to  fuch 
glorious  Work ! 


which  are  obferved  as  much  to  exceed  our  Birds  in  their  Co- 
lours, as  ours  do  theirs  in  their  Singing. 

(t)  The  PTrynsck,  at  a  diftance,  is  a  Bird  of  mean  Colour ; 
neither  are  indeed  its  Colours  radiant,  or  beautiful,  fingly 
confidered  :  Bat  when  it  is  in  the  Hand,  we  fee  its  light  and 
darker  Colours  fo  curioufly  mixed  together,  as  to  give  the 
Bird  a  furprizing  Beauty.  The  fame  is  alfo  obfervable  in  ma- 
ny Infed?,  particularly  of  the  PhaUna  Kind. 


Q^  CHAP, 
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CHAP,    XIII. 

*  Of  the  Houfes  and  Habitation  of  Animals. 

AVING  in   the  laft  Chapter,  as '  briefly  as 

well  I  could,  furvcycd  the  Cloathing  of  Ani- 

fRafs,  I  (hall  in  this  take  a  View  of  their  Houfes, 
NeJlSj  their  Cells  and  Habitatms^  another  Thing  no 
tels  neceffary  to  their  Well-being  than  the  laft ;  and 
in  which  the  Great  Creator  hath  likewife  figjnallizcd 
hisCareard  Skill,  by  givingAnimals  an  Architedto- 
rtick  Faculty,  to  build  themfelves  convenient  Places 
of  Retirement,  in  which  to  rcpofe  and  fccure  theiii- 
felves,  and  to  nurfe  up  their  Young. 

And  here;  as  before,  we  may  confider  the  Cafe 
of  Man,  and  that  of  the  irrational  Animals.  Man 
having  (as  I  faid)  the  Gift  of  Reafon  and  Under- 
ftanding,  is  able  to  ftiift  for  himfelf,  to  contrive 
^nd  build,  as  his  Pleafure  leads  him,  and  his  Abi- 
lities will  admit  of.  Fron?  the  meaneft  Huts  and 
Cottages,  he  can  creft  himfelf  (lately  Buildings,  be- 
deck them  with  cxquifue  Arts  of  Architecture, 
Painting,  and  other  Garniture;  ennoble  them,  and 
fendcnhcm  delightful  with  pleafant  Gardens,  Foun- 
tains, Avenues,  and  what  not  ?  For  Man  therefore 
the  Creator  hath  abundantly  provided  in  this  Re- 
fpfft,  by  giving  him  an  Ability  ta  help  himfelf. 
And  a  wife  Provifion  this  is,  inafmuch  as  it  is  an 
excellent  Exercife  of  the  Wit,  the  Ingenuity,  the  In- 
duftry,  and  Care  of  Man. 

But  fince  Ingenuity,  without  Materials,  would 
be  fruitlefs,  the  Materials  therefore  which  the  Cre- 
ator hath-  provided  the  World  with,  for  this  very 
5::rv:ce  of  Building,  deferves  our  Notice,     The 

great 
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great  Varieties  of  Trees  (a)^  Earth,  Scones^  and 
Plants,  anfweriog  every  Occafxon  and  Purpofe  qf 
Man  for  thi&  Ufe,  in  all  Agts  and  Places,  all  the 
"World  over,  is  a  great  Ad  of  the  Creator's  Good- 
nefs  i  as  roanifefting,  that  fincc  he  has  left  Man  xsx 
Ihift  for  hin>fclf,  it  fliotjld  not  be  without  lufficienc 
Help  to  enable  him  to  do  fo,  if  he  would  but  make 
Ufe  of  them,  and  the  Senfe  and  Reafon  which  God 
hath  given  him. 

Thus  fufficient  Provifion  is  made  for  the  Habi* 
tation  of  Man. 

And  no  lefs  (ball  we  find  is  made  for  the  reft  of 
the  Creatures ;  who,  although  they  want  the  Power 
of  Reafon  to  vary  their  Methods,  and  cannot  add 
to,  or  diminifh  from,  or  any  way  make  Improve- 
ments upon  their  Natural  V/ay,  yet  we  find  that 
natural  Inftin'ft,  which  the  Creator's  infinite  Un- 
derftanding  hath  imprinted  in  them,  to  be  abun- 
dantly fufficient,  nay,  in  all  Probability,  the  very 
bcft  or  only  Method  they  can  take,  or  that  can  be 
invented,  for  the  refpeftive  Ufe  and  Purpofe  of  each 
peculiar  Species  of  Animals  (b).  If  fome  Crea- 
tures make  their  N  efts  in  Houfes,  fome  in  Trees, 
fome  in  Shrubs,  fome  in  the  Earth  (c)^  fome  in 
^  Scone, 

(a)  ■■■  Dant  utile  li^um 

Navigiis  Pinoj,  domibus  uredrcfque^  CupriJ/hfque  : 
Hinc  radios  irivere  Rotis,  hinc  tympana  plaujiris 
Agricolay  l^  pandas  ratibus  po/uere  carinas^ 
Fiminibus  SaUces  faetunJie,  frondibus  Uhni  i 
jit  Myrtus  *ualidis  baJliLbuSy  tsf  bona  billo 
.  Cornus  ;    Ityra^os  Taxi  to-quentur  in  arcus. 
J^ic  TiliiT  U'veSi  aut  torno  rafilt  Buxum^ 
Nonformam  accip:unt,  ferro^ue  cavantur  acuto  : 
Neenon  ^  torrentam  undam  h*vis  innatat  >Alnus 
MiJJa  PadQ  :  mcnon  ^  apes  examina.  conduat 
Corticibu/qui  cavis,  *vttioJ'aque  llicis  alveo. 

\ng,  Georg.  lib.  ii.  carm.  442, 

fb)  See  Chap.  xv.    and  Book  VIII.  Chap,  vi. 
fcj  Many  of  the  Fe/p^  hhneumones  are  re  mark  a  We  enough 
for  their  Nidi fication  and  Prcvvfiou  for  tneir  Younj.     Thofe 

Q^;2^  thar 
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Stone,  fomq  in  the  Waters,  fome  here,  and  fome 
there,  or  have  none  at  all ;  yet  we  find,  that  that 
Place,  that  Method  of  Nidificatiofi,  doth  abundant- 
ly anfwer  the  Creatures  Ufe  and  Occafions.  They 
Can  there  fuffici^ntly  and  well  repofe,  and  fecure 
themfelves,  lay,  and  breed  up  their  Young.  Wc 
are  fo  far  from  difcovering  any  Inconvenience  in 
any  of  their  refpeftive  Waysi,  from  perceiving  any 
Lofs  befall  the  Species,  any  Decay,  any  perifhing 
oif  their  Young-,  that,  in  alt  Probability,  on  the 
contrary,,  in  that  particular  Way  they  better  thriyi?, 
are  more  fectire,  and  better  able  to  fhift  for,  and 
help  themfelves.  If,  for  Inftance,  fome  Beafts  make 
to  themfelves  no  Habitation,  but  lie  abroad  in  the 
open  Air,  and  there  produce  their  Toung ;  in  thi». 


that  build  in  Earth  (who  commonly  have  golden  and  black 
Rings  round  their  ^/w^ having  Kned  the  littJe  Oells,  they  have 
perforated,  lay  therein  their  Eggs,  and  then  carry  into  them 
Maggots  from  the  Leaves  of  Tiees,  and  feal  them  up  clofc 
and  neatly.  And  another  Ichneumon^  more  of  the  Fefpa  than 
Mufia- Ichneumon  Kind,  (having  a  little  Sting  in  its  Tail,  of  a 
black  Colour)  gave  me  the  Pleafure,  one  Summer,  of  feeing  i* 
build  its  Nell  in  a  little  Holein  my  Study- Window.  This  Cell 
was  coated  about  with  an  odoriferous,  reiinous  Gum,  collefled, 
I  fuppofe,  from  fome  Fir- Trees  near ;  after  which  it  laid  two 
Eggs  (I  think  the  Number  was»)  and  then  carried  in  divert 
Maggots,  fome  bigger  than  itfelf.  Thefe  it  very  fagacioulfy 
fealed  clofe  up  into  the,  Neft,  leaving  them  there,  doubtltfs, 
partly  to  affift  the  Incubation ;  and  efpecially  ^or  Food  to  thft 
future  Young,  when  hatched. 

Of  this  Artifice  of  thefe  Ichneumons^  AriftotU  himfclf  take? 
Notice,  (but  I  believe  he  was  fcarce  aware  of  the  Eggs  fealed 
up  with  the  Spiders.)  "O*  ^s  X^Jjxi?  \yyii^n<^  xaXtii4.e)>oh  &c. 
j^s  to  the  Vcfpa  r^/WIchneumones,  (lefs  than  others)  they  kill 
Spiders,  and  carry  them  into  their  Holes,  and  having  fealed  them 
up  ivith  Dirty  they  therein  hatch,  and  produce  thofe  of  the  fame 
Kind.     Hifl.  Anim.  lib.  v.  c^p.  20. 

To  what  hath  been  faid  about  thefe  Ichneumon  Wafps,  I 
fhall  add  one  Obfervation  more,  concerning  the  providential 
iftrudlure  of  their  Mouth  in  every  of  their  Tribes,  'vix,  their 
Jaws  are  not  only  very  ilrong,  but  nicely  fized,. curved,  and 
placed  for  gnawino^and  fcraping  thofe  complete  little  Holes 
ihey  perforate  in  Earth,  Wood,  yea,  in  Stone  itfelf. 

.     '  Cafe 
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Cafe  we  find  there  is  no  Need  it  ihould  be  other- 
wife,  by  Reafon  they  are  either  taken  Care  of  by 
Man  (d)^  or  in  no  Danger,  as  other  Creatures, 
from  Abroad.  If  others  repofite  their  Young  in 
Holes  {e)  and  Dens,  and  fecure  themfelvcs  alfo 
therein,  it  is,  becaufe  fuch  Guard,  fuch  Security,  is 
wanting,  their  Lives  being  fought  cither  by  the 
Hoftility  of  Man,  or  to  fatisfy  the  Appetite  of  ra- 
pacious Creatures  (/).  If  among  Birds,  fome  build 
their  Nefts  clofe,  fome  open,  fome  with  this,  fome. 
with  another  Material,  fome  in  Houfes,  fome  in 
Trees,  fome  on  the  Ground  (g)^  fome  on  Rocks 
and  Crags  on  high,  (of  which  God  himfclfhath 
given  an  Inftancc  in  the  Eagle^  Job  xxxix.  27,  2?.) 
And  fo  among  the  Infeft  and  Reptile  Kinds,  if  fome 
repofite  their  Eggs  or  Young  in  the  Earth,  fome  in 
Wood,  fome  in  Stone,  fome  on  one  kind  of  Plant, 


.  (d)  Tully  havio^  fpokea  of  the  Care  of  foxne  Animals  to- 
wards their  Young,  by  which  they  are  nurfed  and  brought  up, 
faith,  Accedit  ttiam^  'ad  nonnullorum  animantiumf  i^  earum  rerum 
^uas  arra  gignitt  confer*vationemj  H  falutem^  bominum  itiam  fi- 
iertialS  dtligtntia.  Nam  multal£  pecudis,  IS  ftirpes  funt  qua: 
Jim  procuratione  bominum  fal<vit  ejfe  nott  pojfunu  Cic.  dc  Nat. 
Deor.  lib.  ii.  cap.  52. 

(e)VTOv,  XXX.  29.  Tht  Conies  are  hut  a  feeble  Folkf  yet  make 
-tbey  their  Houfes  in  the  Rocks. 

(f)  See  Note  (I). 

(v)  It  is  a  notable  Inflin6l  which  O/.  Magnus  tells  of  the 
CaUi  Syl-vejiresy  in  his  Northern  Country,  to  fecure  themfelves 
againft  the  Cold  and  Storms  of  the  Winter,  Cum  ni<ves  inftar 
cc^Iiiim  terror  fuperficiem  uhique  cooperiuntj  ramofque  arborum  diuti- 
MS  deprimunt  y  condenfant  y  certos  fru^us  Beful^  arboris- — in  for- 
ma longi  Piperis  *vorant,  bf  glutiunt  indigeftos  :  idque  tantd  a-vi- 
iittate,  ac  quantitatey  ut  repletum  guttur  toto  corpore  majus  appa- 
rfat,  Deinde  par  tit  is  agminibus  fefe  inter  medios  nijvium  coJles  /«- 
tnergunty  prttfrtim  in  Jan.  Fetr.  MariiOy  quando  nives  ut  tur- 
bines, typhonesy  *vel  tempeflates  gravijfima  e  nubibus  defendant. 
Cumque  coopertafunty — cert  is  hehdomadis  cibo  in  giiiiure  colleSlo^ 
'^^ft^y  ^  refumpto  *vivunt  Venatcrum  cantbus  non  produntur .  — 
^od  f  pr/efentiunt  ni-uem  imminere  major enty  pradido  friicluy  ite-- 
■  rum  de^voratOy  aliud  domiciliam  captant  in  eoque  mamnt  ufque  ad 
JinemMariii,  tSc.     Ol.  Mag.  Hift.  lib.  xix.  cap.  33; 

0^3  fome 
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fomc  on  another,  fonDC  rn  warm  and  dry  Places, 
fonae  in  the  Water,  and  moid  Places,  and  fome  in 
their  own  Bodies  only,  as  fhall  be  flbewn  in  proper 
Place;  in  all  thefe  Cafes  it  is,  in  all  Probability,  the 
'  beft  or  only  Method  the  Animal  can  take  for  uhe 
Hatching  and  Produftion  of  its  Young,  for  their 
Supplies,  Safety,  or  fome  other  main  Point  of  their 
Being  or  Well-being.  This  is  mantfeft  enough  in 
many  Cafes,  and  therefor/e  probable  in  afl.  It  4s 
jnanifeft  that  fuch  Animals,  for  Inftance,  as  breed 
in  the  Waters  (as  not  only  Fifti,  but  divers  In- 
fcAs,  and  other  Land-Animals  do)  that  theirYoang 
cannot  be  hatched,  fed,  ornurfed  up  in  any  other 
Element.  Jt  is  manifeft  alfo.  That  Infcfts,  which 
lay  their  Eggs  on  this,  and  that,  and  the  other 
agreeable  Tree,  or  Plant,  or  in  Flefti,  i^'c.  that  it  is 
by  that  Means  their  Young  are  fed  and  nurfed  up. 
And  it  is  little  ta  be  doubted  alfo,  but  that'thcfe 
Msitrixes  may  much  cond uct  to  the  Maturation  and 
Froduftion  of  the  Young.  Andfo  in  all  oiher  the 
like  Cafes  of  Nidificaticn,  of  Heat  or  Cold,  Wet 
or  Dry,  Expofed  or  Open,  in  all  Probability  this  is 
the  beft  Method  for  the  AnimaPs  Good,  moftfa- 
lutary  and  agreeable  to  its  Nature,  moft  for  its  Fe- 
cundity, and  the  Continuance  and  Inqreafe  of  its 
Species  j  to  which  every  Species  of  Animals  is>na- 
^urally  prompt  and  inclined. 

Thus  admirable  is  the  natural  Sagacity  and  In- 
ftinft  (h)  of  the  irrational  Animals  in  the  Conve- 
nience 


(b)  It  is  a  very  odd  Story  (which  I  rather  mention  for  the 
Reader's  Diverfion,  than  for  its  Truth)  which  Dr.  Lud,  de 
J^eaufort  relates  :  Vir  fde  dignus  tturravit  tnilyii  quod  cumfemtU 
ammi  gratia^  nidum  a-vicula  ligno  cbturajfett  Jeque  cccultajfit^ 
cupidus  ^videndiy  quid  in  tali  occafione  prajiartt  ;  ilia  cum  Jruf^ 
tra  J'atius  tantdjfct  rojlro  illud  auferrty  casus  admodum  impatitns^ 
tihiity  \^  poji  all  quod  temporis  JpJtium  re*ver/a  eji^  rojlro  gerens 
plantulanix  qua  obtur amenta  appitcaldy  pautb  pcjl^  illud  'uiluti  te^ 
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iiieDce  and  Metliod  of  their  Halmations.  And  no 
icfs  is  k  in  tte  Faixick  of  dieixi.  Their  archict&o- 
«ick  Skill,  eicerecd  iti  the  Curiofity  *xA  Dexteri- 
ty of  their  Woitks,  aad  exceeding  tbe  Skill  of  Man 
to  imitate ;  this,  I  fay^  deferves  as  m^cb  or  nior^ 
Admiration  and  Praife,  than  tbatofche  naoft  ex- 
quSftcc  Artift  among  Men,  For  with  what  inimit- 
able Kn{i)  do  tbeitf  poor  untaught  Creacuir«  lay 
a  parcei  of  rude  and  ugly  Sticks  and  Straws,  Mo& 
and  Diit  together,  and  form  them  into  comma- 
<lioi*s  Nefts!  WiCh  what  Cnriofity  do  they  line 
them  within,  wiftd  and  place  every  Hair,  Feather, 
or  Lock  of  Wool,  to  guard  the  tendo-  Bodies  of 
tfaemfclves,  and  tbeir  Young,  and  to  keep  them 
warm  ?  And  with  what  Art  and  Craft  do  ma«y 
of  them  thatch  over,  and  coat  their  Ncfts  with- 
out, to  dodge  and  deceive  the  Eye  of  Spectators, 
as  well  as  to  guard  and  fence  againft  the  Injuries  of 
Wcatihef  {k)  ?    With  what  prodigious  Subtilty  do 

i'onfve 


lumeripuit  tantd  vi,  vt  df/perfa  impetu  herbula^  aedccafionem  ipfi^ 
aiaviculdejus 'virtutrmatj'cendit  pf^rifuerit.  Cofmog.  Divin9« 
feft.  5.  cap.  r.  Had  he  told  m  what  the  Plait  vva5?,  we 
might  have  given  betier  Credit  to  this  Story. 

(1)  Of  the  Subtiity  of  Birds  in  Nidification,  fee  Plin,  Nat, 
Hifl.  lib.  X.  cap.  33. 

(k)  Among  many  Inftances  that  might  be  given  of  this  Sub- 
tilty  of  Birds,  and  other  Creatures^  that  of  the  long-4aiUd  Tit- 
mou/e  deferves  Gbfervation,  who  with  great  Art  builds  her 
Nelt  with  Molies,  Hair,  and  the  Webs  of  Spidery,  caft  out 
from  them  when  they  lake  their  Flight :  See  Bosk  Vlll.  Chap. 
4.  Nafe  (ejj  with  which  the  other  Materials  are  ftrongly  tied 
together.  Having  ntatly  built,  and  covered  her  Nell  with 
thefe  Materials  without,  (he  thatchistli  it  on  the  Top  with  the 
Mufcus  arhoreus  ramefmy  or  fuch  like  broad,  whitifli  Mofs, 
to  keep  out  Rain,  and  to  dodge  the  Spe£lalor's  Eye  ;  and  with- 
in (he  iineth  itwith  a  great  Number  of  foft  Feathers,  fo  manj^, 
that  I  confeft  I  cobld  not  but  adn||^e  how  fo  fmaH  a  Room 
could  hold  thtfm>  cfpcciully  that  they  tould  belaid  &i  clofe and 
handfomc^  together,  to  afford  f efficient  Room,  for  a  Bird  with 
fo  Ipog  a  Tail,  and  fonUmeroys  an  Iffae  as  this  Bird  cotamon^ 
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fome  foreign  Birds  (l)^  not  only  plat  and  weave  the 
fibrous  Parks  of  Vegetables  together,  and  curioufly 
tunnel  them,  and  commodioufly  form  them  into 
Ncfts,  but  alfo  artifidally  fufpend  them  on  the  ten- 
der Twigs  of  Trees,  to  keep  them  out  of  the  Reach 
of  rapacious  Animals  ? 

'  And  (o  f or  Infeils J  thofe  little,  weak,  thofe  ten- 
der Creatures ;  yet,  what  admirable  Artifts  are  they 
in  this  Bufinefs  of  Nidification  !  With  what  great 
Diligence  doth  the  little  Bee  gather  its  Combs 
from  various  Trees  (m)  and  Flowers,  the  fFaJp 
from  folid  (n)  Timber !  And  with  what  prodigi- 
ous geometrical  Subtilty  do  thofe  little  Animals 
work  their  deep  hexagonal  Cells,  the  only  proper 
Figure  that  the  beft  Mathematican  could  chufe  for 


ly  hath,  which  Mr.  Ray  faith,  fSynofi/l  Method.  J^ium,  p. 
' 74.^  O'va  inter  omnes  aviciilas  numerofijjima  ponk.  ,  Sec  more  of 
che  Neft  of  this  Bird,  from  Aldrovand,  in  Willugh.  Orniib. 
p.  243. 

(I J  The  Nell  of  the  Guira  tangeimat  the  ISierus  minor,  and 
the  Jupujuhuj  or  whatever  other  Name  the  Amerlcq,n  Hang- 
Nejis  may  be  called  by,  are  of  this  Kind.  Of  which  fee  Wil- 
luMfsOrnith.  lib.  ii.  cap.  5.  fedl.  12,  13,  AJfo  T>t,Gre<w*s 
Mu/eum  Reg,  Soc,  pzrt.u  fed.  4.  cap.- 4.  Thefe  Nefts  I  have 
fdiyers  Times  feen,  particularly  in  great  Perfedion  in  our  R.  S. 
Repofitory,  and  in  the  noble  and  well-furnifhed  Mufeum  of  my 
often  cominendcd  Friend  Sir  Hans  Shane ;  and  at  the  fame 
Time  I  could  not  but  admire  at  the  peat  Mechanifm  of  them, 
;md  the  Sagacity  of  the  Bird,  in  hanging  them  on  the  Twigs 
pf  Trees,   to  fecure  their  Eggs  a#id  Young  from  the  Apes, 

(m)  I  mention  Trees,  bccaufe  I  have  feen  Bus  gather  the 
Gum  of  Fir-Trees,  which  at  the  fame  Time  gave  me  the  Ple^- 
fure  of  feeing  their  Way  of  loading  their  fhighs  therewith, 
performed  with  great  Art  and  Dexterity, 

(n)  Wa/pSf  at  their  .firft  Coming,  njay  J>e  obferved  to  fre- 
quent Polls,  Boards,  and.  other  Woo4.  tb^t  is  dry  and  found  ; 
put  never  any  that  is  rotten.  Thefe  they  may  be  heard  to 
icrape  and  gnaw ;  and  what  they  fo  gnaw  off,  they  heap  clofc 
together  between  their  Chia  and  Fore-Legs,  until  they  have 
gotten  enough  for  a  Borden,  which  they  then  carry  away  in 
pieir  Mouths^  and  make  their  Cells  with,  . 

«;  fuch 
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fuch  a  Combination  of  Houfcs  (0)  \  With  what 
Accuracy  do  other  Infefts  perforate  the  Earth  (p)^ 
"Wood,  yea.  Stone  nit\i(q)\  For  which  Serv^ice, 
the  complete  Apparatus  of  their  Mouths  (r)^  and 
Feet  (s)y  defervcs  particular  Obfcrvation,  as  hath 
been,  and  will  be  hereaftei;  obfcrvcd.     And  fur- 


(oj  Circular  Cells  would  have  been  the  moft  capacious : 
but  this  would  by  no  Means  have  been  a  convenient  Figure, 
by  Reafon  much  of  the  Room  would  hare  been  taken  up  bf 
Vacancies  between  the  Circles  j  therefore,  it  was  neceiTary  to 
inake  Ufe  of  fome  of  the'rcftilinear  Figures..  Among  which 
only  three  could  be  of  Ufe ;  of  which  Pappus  AUxandrin.  thus 
difcourfeth:  Cum  i^tur  tres  fgur^e /unt^  qu/g  ptr  feipfas  locum 
circa  idem  pun3um  conjtjlentem  rephre  pojfunty  Triangulum^  fcih 
^adratum  ^  Hixagonum^  Apes  illamy  ^u^e  ex  pluribus  anguUt 
conjlat^  fapienter  dehgerunt,  utpote  Jufpicantes  earn  plus  melUs  ca^ 
fere  quam  utram  'vis  reliauarum.  At  apes  quidem  illud  iantum  quod 
ipjis  utile  eft  cognofcunt^  viz.  Hexagonum  ^adrato  tsf  friangu- 
lo  ejjfe  majus  ^  plus  Mellis  caper e  pojje  nimirum  equali  materia  in 
conftruSilonem  uniufcujufque  c^nfumptd,  Nos  vero  qui  plus/apieitti^ 
quam  Apes  habere  profitemur,  aliquid  itiam  magis  injigne  in'vejliga* 
iimus.     Collea.  Math.  lib.  V,  "*  -^  * 

(pj  See  before  Note  (c). 

(q)  See  Chap,  xi.  Note  (x). 

(r)  See  Chap.  xi.  Note  (y). 

(i)  Among  many  Examples,  the  I^egs  and  Feet  of  the  Mole-i 
Cricket  (GryllotalpaJ  are  very  remarkable.  The  Fore-Legs 
are  very  brawny  and  ftrong ;  and  the  Feet  armed  each  with 
fo^^  flat  ftrong  Claws,  together  with  a  fmall  Lamina,  with 
two  larger  Claws,  and  a  third  with  two  little  Claws  .  Which 
Lamina  is  jointed  to  the  Bottom  of  the  Foot,  to  be  extended, 
to  make  the  Foot  wider,  or  withdrawn  within  the  Foot.  Thefe 
Feet  are  placed  to  fcratch  fomewllat  fide  ways,  as  well  as  down- 
ward, after  the  Manner  of  Moles  Feet ;  and  they  are  very  like 
them  alfo  in  Figure.  ^ 

Somewhat  of  this  Nature,  SiAjammerdam  obArves  of  the 
Worms  of  the  Ephemeron.  To  this  Purpo/e,  [to  dig  their  Cells] 
the  'wife  Creator  hath furnijbed  them^  (faith  lie)  nxjith  Jit  Mem- 
lers.  For,  bejtdes  that  their  fwo  Fore-legs  are  formed  fome" 
nxibat  like  thofe  of  the  ordinary  Moles,  or  Gryllotalpa,  he  hath 
alfo  furnifhed  them  njuiih  fwo  toothy  Cheeks,  fomeivhat  like  the 
Sheers  of  Lobfters,  <which  fer^ve  them  more  readily  to  bore  the 
Clay.    Swammerdam's  Ephem.  Vit.  Publifhed  by  Dx,  Tyfon, 

..     ^  thcr 
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tkcr  yet ;  "With  what  'Care  and  Ncacncfs  do  maft 
of  throve  little  ifagacioos  Animah  Ijoe  thofe  their 
Hoofes  wkhb^  and  feal  them  upv  and  fence  them 
withotrt  {t^  i  How  artificially  will  others  fold  up 
the  Leaves  of  Trees  and  Plants  (u) ;  others  botife 
thetnfelves  in  Sticks  and  Straws  v  others  g^e  iigixt 
and  floating  Bodies  together  (w)^  and  by  that  Ar- 
tifice make  themfelves  floating  Houfes  in  the  Wa^ 

^ers, 


^/^See  the  before-cited  NoteC^), 

(tt)  They  are,  for  the  molt  Part,  fome  of  fht  TbdiLtme 
Tribe  which  inhabit  tbe  tunnelled,  convolved  Leaves,  that  we 
meet  with  on  Vegetables  in  the  Spring  and  Summer.  And  it 
is  a  fomewhat  wonderftii  Artifice*  how  fo  fmall  and  weaka 
C^jreatnre,  as  one  of  thofe  newly-hatched  Maggots,  (for  doubc- 
lefs  it  is  they,  not  the  ?arent< Animal,  becaufe  (he  emits  no 
Web,  nor  hath  any  teftrine  Art,)  can  be  able  to  convolve  xhc 
ftubborn  Leaf,  and  tlien  bind  it  in  that  neat  round  Form,  witli 
the  Thread  or  Web  it  weaves  from  its  own  Body ;  with  which 
rt  commonly  lines  the  convolved  Leaf,  and  flaps  up  the  two 
Ends,  to  prevent  it«  own  falling  out ;  and  Ear^igs^  and  other 
noxious  Animals  getting  in. 

(nvj  The  feveral  Sorts  of  Phry^anea,  or  Cadevjs,  in  t%cir 
I^ympha^  or  Siapgot  State,  thus  lioufe  themfelves ;  one  Sorif  in 
Straws,  called  from  thence  Strawlf^orms ;  others  in  two  or 
jElore  Sticks  laid  parallel  to  one  another,  creeping  at  the  Btxt- 
torn  9f  BK:ooks;  others  with  a  fmall  Bundle  ot  Pieces  ofRufti- 
€5,  Duck- weed,  Sticks,  t^c.  glued  together^  wherewith  they 
Hoat  on  the  Top,  and  can  row  themfelves  therein  about  the 
Waters,  with  the  Help  of  their  Pcet:  Both  thefe  are  called 
Cob'hait.  Divers  other  Sorts  there  are,  which  the  Reader 
may  fee  a  Summary  of,  fron\  Mr.  Willughhyf  in  Raii  Methods 
Jn/eSi.  p.  12.  together  with  a  good,  though  very  brief  Defcrip- 
tion  of  the  Papihonaceous  Fly,  that  comes  from  the  Cob-bah  Ca» 
4ltnu.  It  is  a  notable  architedonick  Faculty,  which  all  the 
Variety  of  thefe  Animals  have,  to  gather  fuch  Bodies  as  are 
fitted  for  their  Purpofe,  and  then  to  glue  them  together ;  ibpie 
to  be  heavier  than  Water,  that  the  Animal  may  remain  at  the 
Bottom,  where  its  Food  is;  (for  which  Purpofe  fhey  ufe 
Stones,  together  with  Sticks,  Rulhes,  lie)  andiome  to  be 
lighter  than  Water,  to  float  on  the  Top,  and  gather  its  Food 
from  thence.  Thefe  little  Houfes  look  coarfe  and  fhew  no 
great  Artifice  outwardly;  but  are  well  tunnelled,  and  made 
within  with  a  hard  tough  PaAe ;  into  which  the  hinder  Fart 

of 
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iTTs,  to  trariport  iilifernHves  itc  Pleafurc  after  thtir 
Yood,  or  w^xer  necdTary  Occafions  of  Life!  And 
for  a  Ctafe,  Jet  os  take  the  fcripttira^l  Inflswicc  of 
Htc  Spidery  Prw.  rxx.  28.  which  rs  one  of  thefpar 
firtle  Things,  vifliieh,  -r;.  24.  A^  fays,  is  acaedi^^ 
#?^r  9lfe  sprier  takeih  hdd  ^ith  her  Hands^  mi  is 
in  Kings  Palaces  (x).     I  wrll  not  dUpucc  tfec  Trath 

of 


of  tluc  Maggot  is  fb  fixed,  that  it  can  draw  itt  Cdl  aiter  ie  ai^ 
il4ere,  witboat  Danger  of  leaving  it  behind  ;  as  al^  thruft  its 
Body  out,  to  reach  what  itwantetb;  or  withdraw  k  into  iti 
Cell,  xb  gu^rd  it  againft  Harms. 

{''fcj  Having 'meiatibaed  i^e  Spttkr^  IlhaQ  nbe  this  Occatuni^ 
^ahhotigh  h  be  out  of  the  Way)  to  give  an  Inii«nce  «f  ibe 
Potfoa  Jtxf  fome  of  them.  Scaliger,  Exerc.  i86«  relates,  ^isat 
in  Galconry,  bis  Country^  then  cure  Spiders  of  that  VirulcTicy^ 
that  If  a  Man  treads  upan  them^  to  crufl?  them,  iheir  Pin/on  njoill 
fttfsthrotightbe  viryBoksof^is  Shoe,  Boyl.  SubbL  ofSiilJift. 
chapb  tv. 

Mr.  Legfwenhod  put  a  Frog  and  a  Spider  together  into  a  Glat^ 
and  having  made  the  Spider  dmg  the  Frog  divers  Times,  the 
Frffg  dyed  in  about  an  Hour's  Time.    PM.  Tranf,  N*'  272. 

In  tlie  fame  Tran/aMicn^  is  a  curious  Account  i)f  the  Maa- 
jfier  ^ow  Spiders  lay,  and  guard  their  -Eggs,  <uix»  they  taaat 
them  not  out  of  the  hindermofl  Part  of  ihe  Body,  but  under 
the  upper  Part  of  her  Belly,  near  the  Hind-Legs,  Wr.  Al(b 
•there  is  an  Account  of  the  Parts  from  which  they  emit  their 
Webs,  and  divers  other  Things  worth  Obfcrvadon,  with  C«|i 
illuftrating  the  Whole, 

But  in  PhiLTranf.  N^  aa.  Dr.  Nath.F^rfax,  fromS,.^- 
diy  and  his  own  Obfervations,  thinks  Spiders  not  venomous ; 
sfeveral:  Perfons, .  as  well  as  Birds,  fwaliowrng  them  without 
4Jurt:  Which  I  myfelf  have  known  in  a  Perfon  of  Learning*^ 
who  was  advifed  to  take  them  medicinally  at  firli,  and  would 
atany  Time  fwallow  them,  affirming  them  to  be  fweet,  aad 
well  tailed  :  And  not  only  innocuous,  but  they  are  very  fala<! 
tiferous  too,  in  fome  of  the  moft  ftubborn  Diieafes,  if  the ' 
-pleafant  Story  in  Mouffet  be  true  ;  of  a  rich  London  Matron,, 
cured  of  a  defperate  *iympatf^t  by  a  certain  Debauchee,  that 
Jiearing  df  her  Cafe^  and  that  flie  was  given  over  by  the  Doc- 
tors, went  to  her,  pretending  to  be  a  Phyfician,  and  coniL- 
4eotly  affirmed  he  would  cure  her  ;  which  ihe  being  willing  to 
believe,  agrees  with  him  for  fo  much  Money,  one  half  tote 
,paid  4own,  the  other  upon  Cure,    Upon  wWch  he  gives  her 

a^/« 
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^f  our  Englijh  Tranflation  of  this  Text,  butfuppoC- 
ing  the  Animal  mentioned  to  be  that  which  is 
meant ;  it  is  manifef):  that  the  Art  of  that  Species 
©f  Creatures,  in  fpinning  their  various  Webs,  and 
the  Furniture  their  Bodies  afford  to  that  Purpofe, 
are  an  excellent  Inftindt,  and  Provision  of  Nature^ 
fetting  forth  its  glorious  Author. 

And  now  from  this  ftiort  and  tranfient  View  of 
the  architedonick  Faculty  of  Animals,  efpecially 
the  Irrationals  i  we  may  eafily  perceive  fome  ftrpe- 
rior  and  wife  Being  was  certainly  concerned  in 
their  Creation  or  Original,  For,  how  is  it  pofli- 
ble  that  an  irrational  Creature  (hould,  with  ordinary 
and  coarfe,  or  indeed  any  Materials,  be  ever  able 
to  perform  fuch  Works,  as  exceed  even  the  Imir- 
tation  of  a  Rational  Creature?  How  could  the  Bo- 
dies of  many  of  them,  (particularly  the  laft  men- 
tioned) be  furniihcd  .with  architcftive  Materials  ? 
How  could  they  ever  difcover  them  to  be  in  their 
Bodies,  or  know  what  Ufe  to  make  of  them  ? 
We  muft  therefore  ;ieceflarily  conclude,.  That  thelr- 
•rationals  either  have  Reafon  and  Judgment,  not 
only  Glimmerings  thereof,  but  fome  of  its  fupe^ 
rior  Afts,  as  Wifdom  and  Forefight,  Difcretion, 
Art,  and  Care ;  or  clfe,  that  they  are  only  paffive  in 
the  Cafe,  and  aft  by  Inftinft,  or  by  the  Reafon  of 


«  SpiJfr,  promising  her  Core  in  three  DavA.  Whereupon,  (not 
<ioi>bcing  but  that  he  had  poisoned  <her,  and  fearing  he  might 
be  called  to  Account  for  it,)  he  gets  out  of  Town  as  faft  as  he 
could.  But  inftead  of  being  poifoned,  ihe  foon  recovered. 
After  fome  Months,  the  Quack  gets  privately  to  Town,  when 
ke  thought  the  Baftle  might  be  over;  and  enquiring  how  his 
Patient  did,  was  informed  of  her  Cure  ;  and  thereupon  vifiting 
lier,  and  making  an  Excufe  for  his  Abfence,  he  received  his 
Pay  with  great  Applaufe  and  Thanks.  Mouff,  Infea.  lib.  ii. 
cap.  !<;. 

Having  faid  fo  much  of  Spider s^    I  might  here  add    their 
•f^Iight:   Btttofthis,  ftc^i^eiVIlL  Chap,\v.  I^'ote  f^J. 

fome 
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fome  fuperior  Being  imprinted  in  their  Nature,  or 
iomt  Way  or  other,  (be  it  how  it  will)  congenial 
with  them.  That  they  are  Rational,  or  excel 
Man  in  Art  and  Wifdom,  none  furely  will  be  io 
foolifli  as  to  fay  :  And  therefore  we  muft  conclude. 
That  thofe  excellent  Ends  they  purfuc,  and  that 
admirable  Art  they  exert,  is  none  of  their  own, 
but  owing  to  that  infinitely-wife  and  excellent  Be- 
ing, of  whom  it  may  be  faid,  with  Reference  to 
the  irrational,  as  well  as  rational  Creatures,  as  it  is, 
VrovS\.  6.  The  Lord  givethWifdbm  %  out  of  bis  Mouth 
Cometh  Knowledge  and  Underjianding. 


I'M.  i  >:! 
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C  H  A  F.    XIV. 

Of  Animals  Self-Prefervation. 

HAVING  thus  confidercd  the  Food,  Cloath- 
ing  and  Houfes  of  Animals;  let  us  in  this 
^»tcr  take  a  Glance  of  another  excellent'  Provi- 
fion,  the  wife  Creator  hath  made  for  the  Good  of 
the  animal  World;  and  that  is,  the  Methods 
which  all  Animals  naturally  take  for  their  Self-Pre- 
Jervation  and  Safety.  And  here  it  is  remarkable, 
(as  in  the  Cafes  before,)  that  Man^  who  is  endowed 
with  Reafon,  is  born  without  Armature,  and  is 
deftitute  of  many  Powers,  which  irrational  Creatures 
have  in  a  much  higher  Degree  than  he,  by  Reafon 
he  can  make  himfelf  Arms  to  defend  himfelf,  can 
contrive  Methods  for  his  own  Guard  and  Safety, 
can  many  Ways  annoy  his  Enemy^  and  ftavc  off 
the  Harms  of  nbxious  Creatures. 

But  for  others,  who  are  deftitute  of  this  fuper- 
eminent  Faculty;  they  are  fome  Way  or  other  pro- 
vided with  fufficient  Guard  (a)^  proportionate  to 
their  Place  of  Abode,  the  Dangers  they  are  like  to 
incur  there  (b)  ;   and  in  a  Word,  to  their  greateft 

Occa- 


(a)  CalUnt  in  hoc  cunSta  animalia^  /ciuntque  nonfua  modo  com' 
moda^  merum  £sf  boftium  ad*yerfa  ;  noruntjua  tela,  nor  tint  occafi^ 
•nesy  parte/que  dijjidintium  imbelUs,  In  ventrt  moUis  eft  ttnui/que 
€utis  Crocodilo  :  ideoque  fsj  ut  Urriti,  mtrgtnt  Delphinif  fubeun* 
u/que  alvum  ilia  fee  ant  fpind.     Plin.  Natt  Hift.   lib,  vjii.  cap» 

(bj  Omnibus  aptum  eft  Corpus  Anim^t  moribus  ^  facultatibus  : 
Bquofortibus  ungulis  13  jubd  eft  ornatum  (eunim  n)elox^  fitperbum 
\S  gemerafum  $ft  antmaL)     Leoni  autem,  utpote  animofo  ^  firoci^ 

I  dentibus 
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Occafion3  and  Need  of  Security.  Accordingly, 
feme  are  fufficiendy  guarded  againft  all  commoa 
Dangers,  by  their  natural  Cloathing;  by  their  Ar- 
mature of  Shells,  or  fuch  like  hard,  and  impregnat- 
ble  Covering  of  their  Body  (c).  Others  deftitute  of 
this  Guard,  are  armed,  fomc  with  Horns  (d)y  fomc 
with  iharp   Quilb   and   Prickles  (e)y  fooie  with 

Claws, 


^kntiiuj  i^  unguihtts  validum,  Ita  autem  IS  Taur§  iS  Apro  ;  iUi 
tnim  Cotnua^  buic  txtrti  Denies •  —  Cer*vo  autem  ^  Lepori  fttmi* 
da  enimjunt  animalia)  <veIox  corpus j  fed  inerme,  TimiMs  tnim 
^alocitas,  arma  audacihus  convemebafit  —  Homini  autem  (fap'tems 
tnim  efl-^)  manus  dedit^  infirumentum  ad  omnes  artes  necijfarium^ 
pact  non  minus  quam  hello  idaneum,  Non  igiiur  indiguit  Cornujihi 
tnnato  aim  melhra  Cornibus  arma  manibus^  quandecunque  *tfolet^ 
pojit  accipere:  Etenim  En/is  W  Haft  a  majorafunt  Arma^  ^  ad 
incidendum  promptiora-^  Neque  Cornu,  neque  Unguis  quuquam  nifi 
€0mtnus  agere  pfijfunt ;  Hominum  'verb  arma  eminusjuxta  ac  cominui 
afunt;  fg/um  quidem  IS  fagitia  magi s  quam  cornua,^^Non  igitur 
'  ejt  nudust  neque  inermis.  —  Sed  ipfi  eft  Thorax  ferreks^  quandoain* 
fili  Ubetf  omnibus  Coriis  difticiUus  J'auciatu  organum,  —  Nee  Tb^ 
raxJolum/eiiS  Domusy  ^  Murus,  ij  Turris,  ISc.  Galen,  dc 
Of.  Part.  lib.  i.  cap,  2. 

(c)  Shells  deferve  a  Place  in  this  Survey,  upon  th«  Account 
of  their  great  Variety  ;  the  curious  and  uncouth  Make  of  fome, 
and  the  beautiful  Colours,  and  pretty  Ornaments  of  others; 
but  it  would  be  endlefs  to  defcend  to  Particulars.  Omitting 
others,  I  fhall  therefore  only  take  Notice  of  the  Tortoi/e- Shelly 
by  Rcafon  a  great  deal  of  Dexterity  appears,  even  in  the  Sim- 
plicity of  that  Animal's  Skeleton.  For,  befides  that,  the  Shell 
is  a  ftout  Guard  to  the  Body,  and  affords  a  fafe  Retreat  to  the 
Head,  Legs,  and  Tail,  which  it  withdraws  within  the  Shell 
upon  any  Danger ;  befides  this,  I  fay,  the  Shell  fupplieth  the 
Place  of  all  the  Bones  in  the  Body,  except  thofe  of  the  extreme 
Parts,  the  Head  and  Neck,  and  the  four  Legs  and  Tail.  So 
that  at  iirft  Sight,  it  is  fomewhat  furprifing  to  fee  a  complete 
Skeleton  confifting  of  fo  fmall  a  Number  of  Bones,  and  thcj 
abundantly  fufficient  for  the  Creature's  Ufe. 

(d)  Dente  tit^ntur  Apri ;  defendunt  cornua  Tauros  : 

Imbelles  Dama  quid  nifi  fradajumus  ? 

Martial.  1.  xtji.  Epign  94. 

(e)  The  Hedgehog  being  an  helplefs,  flow,  and  patient  AnJ- 
mal,  is  accordingly  guarded  with  Prickles,   and  a  Power  of 

rolling 
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Claws,  feme  with  Stings  C/} ;  fome  can  Ihift  and. 
change  their  Colours  C^J ;  fome  can  make  their 
Efcape  by  the  Help  of  their  Wings,  and  others  hy 

the 

rolling  itfelf  up  in  them,  Ctams  Unbrari  Jilt  pedes ^  fcf  difcin* 
di  <vijcera  patiemij/tnie  ferehat^  omnes  cultri  i^us  Jine  gemitu  pluf- 
.  quam  Spartand  nebilijate  concoquensi  Barnchiusin  Blaf.  de  Bchi-» 
no.  PanHiculum  carnofum  amplexahatur  Mufculus  pene  circularise 
mdmiranda  fabrica^  lacinias  Juas  ad  pedes,  caudanij  caput,  <varte 
exporrigens,  cujus  minijferio  Echinus  fe  ad  arbitrium  in  orbePn  con- 
trahit.     Ad.  Dan.  in  Blafio. 

Ifte  licet  digitos  ieftudine  pungat  acuta, 

Cortice  depojito  mollis  Echinus  erit.  Mart,  l.'xiii.  Epig.  86. 

(f)  The  Sting  of  a  Wofp,  or  Bee^  &c.  is  fo  pretty  a  Piece 
of  Work,  that  it  is  worth  taking  Notice  of,  fo  far  as  I  have 
not  found  others  to  have  fpoken  of  it.  Others  have  obferved 
the  Sting  to  be  art  hollow  Tube,  with  a  Bag  of  fliarp  penetrat- 
ing Juice5,  (its  Poifon,)  joined  to  the  End  of  it,  within  the 
Body  of  the  Wafp^  which  is,  in  Stinging,  injeftedinto  the  Flefli 
through  the  Tube.  But  there  are,  beiides  this,  two  fmall, 
ihjirp,  bearded  Spears,  lying  within  this  Tube,  or  Sting,  as  in 
a  Sheath.  In  a  PTafp^s  Sting,  I  counted  eight  Beards  on  the 
Side  of  each  Spear,  fomewhat  like  the  Beards  of  Fiih-hooks. 
Thefe  Spears  in  the  Sting,  or  Sheath,  lie  one  with  its  Point  a  - 
little  before  that  of  the  other;  as  is  reprefented  in  Fig.  21.  to- 
be  ready  (I  conceive)  to  be  firft  darted  into  the  f  leih.;  which 
being  once  fixed,  by  Means  of  its  foremoft  Beard,  the  other 
then  ftrikes  in  too,  and  fo  they  alternately  pierce  deeper  and 
deeper,  their  Beards  taking  more  and  more  hold  in  the  Flefh  ; 
after  which  the  Sheath  or  Sting  follows,  to  convey  the  Poiibn 
into  the  Wound.  Which,  that  it  may  pierce  the  better,  it  is 
drawn  into  a  Point,  with  a  fm^ll  Slit  a  little  below  that  Point 
for  the  two  Spears  to  come  out  at.  By  means  of  this  pretty 
Mechanifm  in  the  Sting,  it  is,  that  the  Sting  when  out  of  the 
Body,  and  parted  from  it,  is  able  to  pierce  and  fting  us  ;  And 
by  Means  of  the  Beards  being  lodged  deep  in  the  Flefh,  it 
com^  to  pafs  that  Bees  leave  their  Stings  behind  them,  when 
they  are  diflurbed  before  they  have  Time  to  withdraw  their 
Spears  into  their  Scabbard.  In  Fig,  21.  is  reprefented  theiwo 
Spears  as  they  lie  in  the  Sting.  In  Fig.  22.  the  two  Speara 
are  reprefented  when  fqueezed  out  of  the  Siing,  or  the  Scabbard ; 
in  which  Latter,  Fig,  A  c  by  is  the  Sting,  c  d,  and<^^,  the  . 
two  bearded  Spears  thru  ft  out.     ... 

(g)  The  CamelicMU  fnfiiciently  famed  on  this  Account.  ,  Be- 
ifides  which/  Pliny  tells  us  of  a  Beall  as  big  as  an  Ox,  called 
the  Tarandus,   that,  when  he    pleafeih,   afllimes   the  Colour 

©f 
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the  Swiftnefs  of  their  Feet ;  fome  can  fcreen  them* 
lelves  by  diving  in  the  Waters  ;  others  by  tinging 
and  difordering  the  Waters  (h)^  can  make  their 
Efcape  \  and  fome  can  guard  their  Bodies  even  ia 
the  very  Flames,  by  the  Ejedtions  of  the  Juice  of 
their  Bodies  (i)  ;  and  fome  by  their  accurate  Smell, 
Sight,  or  Hearing,  can  forcfee  Dangers  (k) ;  others 
___^ •  by 

of  an  Afsf  and  Color  em  omnium  frutieuV',  arbor  um^  florum^  lo- 
corumque  reddit^  in  quibus  latet  metuenst  ideoque  raro  capitur. 
Plin.  lib.  viii.  cap.  34. 

How  true  this  is>  there  may  be  fome  Reafon  to  doubt ; 
but  if  any  Truih  be  in  this  Story,  it  may  be  from  the  Ani- 
mal's chufing  fuch  Company ,  or  Places,  as  are  agreeable  to 
its  Colour  :  As  I  have  fcen  in  divers  Caterpillars^  and  other 
Infe^ls,  who  I  believe  were  not  able  to  change  their  Colour, 
from  one  Colour  to  another ;  yet  I  have  conllamly  obferved, 
do  £x  themfelves  to  fuch  Things  as  are  of  the  fame  Colour  ; 
by  which  Means  they  dodge  the  Spectator's  Eye'.  Thus  the 
Caterpillar  that  feeds  on  Elder^  I  have  more  than  once  feen, 
fo  cunningly  adhering  to  the  fmall  Branches  of  the  fame  Co* 
lour,  that  it  might  be  eaiily  miilaken  for  a  fmall  Stick,  even 
by  a  careful  View.  So  a  large  green  Caterpillar^  that  feeds 
on  Buckthorn^  and  divers  others.  To  which  I  may  add,  the 
prodigious  Sagacity  of  the  Ichneumon  Flies,  that  make  the 
Kermest  (for  of  that  Tribe  all  th6  Kermes  I  ever  faw  was  j) 
how  artificially, they  not  only  inclofe  their  Eggs  within  that 
gummy  Skin,  or  Shell,  but  alfo  fo  well  humour  the  Colour 
of  the  Wood  they  adhere  to,  by  various  Stre>.ks  and  Co- 
lours,  that  it  is  not  eafy  to  jdiiiinguilli  them  from  the  Wood 
itfclf. 

(h)  Contra  metum  iS  'vim,  fu'is  fe  armis  qu^que  defendit* 
Comihus  Tauri^  Apri  dentibus,  morfu  Leones,  ali/e  fugd  je,  alice^ 
occultatiotu  tutantur  :  atramenti  effujione  Stpia^  torpore  Torpe^ 
dines.  Mult^e  etiam  infe^antes  odor  is  intolerahdi  fceditate  depellunt. 
Cic*  de  Nat.  Deor.  lib.  ii.  cap,  50. 

{i)  A  Knight,  called  Cor<vini,  at  Rome^  call  a  Salardander 
into  the  Fire,  which  prefently  fwelled,  and  then  vomited  Scor? 
of  thick  ilimy  Matten  which  put  out  the  Coals;  to  whicli 
(he  Salamander  prefently  retired,  putting  them  out  again  ia 
the  fame  Manner,  as  foon  as  they  re  kindled,  and  by  thii 
Means  faved  itfelf  from  the  Force  of  the  Fire,  for  the  Space 
of  two  Hours ;  after  which  it  lived  nine  Months.  Vide  Philof* 
Tranf.  N*^.  21.  in  Lo^tb,  Abridge  vol.  ii.  p.  816. 

(A J  Pliny  gives  an  Inftancein  each,  lib,  x.  cap.  69.     AquiJa 

R  liar  i  us 
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by  their  natural  Craft,  can  prevent  or  cfcapc 
them  (l) ;  others  by  their  uncouth  Noife  (m}\ 
by  the  horrid  Afpcft,  and  ugly  Gcfticulations  of 
their  Body  (n)\  and  fome  even  by  the  Power  of 
their  Excrements,  and  their  Stink  (o)^  can  annoy 


slarius  cernunt  [quam  homines]  ;  VuUuus  fagacius  odorantur  i 
itquidius  audiunt  Talpa  obrut^t  terrd^  tarn  denfo  atque  Jurdo  na^ 
iura  eleminio. 

(I)  The  Douhlings  cA  the  Harty  before  ffie  goes  to  Fornix 
thereby  to  dodge  and  deceive  the  Dogs^  althoogh  a  vulgar 
Ohfervation,  is  a  notable  Inftindl  for  an  Animal,  lefs  famed 
.  for  Cunning  than  the  Fqx\  and  fome  others. 

(m)  It  is  natural  for  many  Quadrupeds,  Birds,  and  Serpents, 
hot  only  to  put  on  a  torvous  angry  Afped,  when  in  Danger, 
but  alfo  to  fnarl,  hifs,  or  by  foxhe  other  Noife  deter  their  Ad-« 
verfary. 

(n)  The  lynx  or  Wrynecky  although  a  Bird  of  very  bea^iful 
Feathers,  and  confequently  far  enough  off  from  being  any 
way  terrible ;  yet,  being  in  Danger,  hath  fuch  odd  Contor- 
tions of  its  Neck,  and  Motions  of  its  Head,  that  I  remember 
bave  feared  me,  when  I  was  a  Boy,  from  taking  their  Nefts, 
or  touching  the  Bird,  daritig  no  more  to  venture  my  Hand  into 
their  Holes  than  if  a  Serpent  had  lodged  in  it. 

(o)  Banafus  luetur  fe  calcihus  t^  Jlercore,  quod  ah  fi  quatemis 
faffibus  [trium  iugerum  longitudlne,  Piin.  Nat,  Hi  ft,  lib.  viii. 
cap.  15.]  ejaculatury  quod /ape  cdmburit  odtout  deglairenturcanaw 
Ray'3  Synopf.  Quadr.  p.  71. 

Camelus  Ferwvianus  Clama  di^us  nemintm  ofendiiyfid  miro  ad^ 
modum  ingenio  fe  ab  illaid  'vindicat  injuria^  mmirum  'vomitu  *vel 
€ibi,  *vel  huthoris  in  'vexantem  retrorfum  cum  impetu  ejaculaiOy  o& 
protenfam  colli  lovgitudinem.     Id.  ib.  p.  146. 

Txquiepatlf  (Anglice  Squncky  Praef.  and  one  that  I  faw  they 
called  a  Stone k,)  Cum  quis  cam  infeSatuTy  fundit  cum  ventris  crt' 
pitu  halttum  fcetidi£imum  :  qurn  ipfa  tot  a  terrimum  exhaht  odvrem^ 
l^  urtna  fttrcufque  eft  fqttidijjimumy  at  qui  adeo  peftilensy  ut  nihil 
fit  repetire  in  noftro  or  bey  cui  in  hac  re  pojjit  comparari  :  quo  fity 
lit  in  periculo  conftLtutOy  urinam  f:^  faces  ad  8  pluriumve  paffuum 
intervallum  ejiciaty  hoc  modofi  ab  omnibus  <vindicans  injuritSy  ac 
njeftis  inftciens  maculis  luteis  indelebilibusy  ^  aun^uam  /at is  per/pi- 
rante  odore  : '  alias  innoxium  Animal  edukquty  hac  Jold  rativne  hw- 
rendijjimum.    Id.  ib.  p.  182. 

Si  Accipiter  Ardeam  in/ubUmi  mole/laty  ft er core  immiffo  in  pen* 
has  ejus  eas  put  re/cere  facit. :  uti  Sofinus  /cribit  de  Bona/oy  ^c. 
It  a  et  Lupus  urinam  /par git  in  per/equentem,  Ol.  Mag.  HiiL  lib. 
xix.  C^p«  14* 
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their  Enemy,  and  fecure  themfclves  ;  and  againft 
fomc  f^j,  the  Divine  Providence  itfelf  hath  prcJ- 
vided  a  Guard. 

By  fuch  Shifts  and  Means  as  thcfe,  a  fufficient 
Guard  is  miniftred  to  every  Species  of  Animals,  in 
its  proper  refpeftive  Place ;  abundantly  enough  to 
fecure  the  Species  from  Deftruction,  and  to  keep 
up  that  Balance,  which,  I  have  formerly  fhewed,  i« 
in  the  World,  among  every,  and  all  the  Species  of 
Animals ;  but  yet  not  enough  to  fecure  Individuals, 
from  becoming  a  Prey  to  Man,  or  to  other  Crea- 
j  tures,  as  their   Neceffities   of  Life  require,    .  To 

I  which  Purpofe,  the  natural  Sagacity  and  Craft  of 

I  the  one  intrapping  (q)^    and  captivating,  being  in 

j  feme  Meafure  equivalent  to  that  of  the  other  in 

I  -  evading,  is  as  excellent  a  Means  for  the  maintain- 
ing the  one,  as  prefervin^  the  other;  and,  if  well 
confidercd,  argues  the  Contrivance  of  the  infinitely 
wife  Creator  and  Prefcrver  of  the  World. 


(p)  Thus  againft  the  CrocoMk^  which  can  catch  its  Prey  only 
before  it,  not  on  one  Side.  So  the  Sharks  of  which  take  my 
often  recommended  Friend  Sir  Hans  Sloane^s  Obfervation ;  // 
hatb  this  particular  to  it,  'witb/omt  others  of  its  own  Tribe,  that 
the  Mouth  is  in  its  undir  Partf  fo  that  it  muft  turn  the  Belly  v/- 
njDofds  to  Prey^  And  *tvas  it  not /or  that  Time  it  is  in  turnings  in 
nuhith  the  pur/ued  Fijhes  e/cape^  there  would  be  nothing  that  could 
^cifvoid  it ;  for  it  is  fvery  quick  in  Swimmings  aud  hath  a  'vaft 
^rengthf  ivith  the  largefl  Snjoallo^w  of  awf  Fijh^  and  is  'very  d$» 
mouring,  Sloanc's  Voyage  to  Jamaica,  p.  23. 
,    (qj  See  Chap,  xi.  Note  (Hi). 
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C  H  A  P.    XV.       . 

Of  the  Generation  of  Animals. 

THerc  remains  now  only  one  Thing  more  of  the 
ten  Things  in  common  to  Animals,  and  that 
is.what  relates  to  their  Generation  {a)^  andConfer- 

vation 


.  (a)  Spontaneous  Generation^  is  a  Do6lrine  fo  generally  explo- 
ded, thati  fliiall  not  undertake  the  Difproof  of  it.  It  is^evident, 
tliat  all  Animals,  yea.  Vegetables  too,'  owe  their  Prod u£lion 
to  Parcnt-Anittids  and  Vegetables  ;  that  I  have  often  admired 
at  the  Sloth  and  Prejudices  of  the  Antient  Philofophers,  in  fo 
cafily  taking  upon  Truft  the  Jriftotelian^  or  rather,  the  Egyp^ 
fian  Do6lrine  of  Equivocal  Generation*^  that  when  they  law 
jP//>/,  Frcgs^  sind  Lice,  for  Infiance,  to  be  Male  and  Female, 
and  accormngly  to  ingender,  lay  Eggs,  £ffc.  they  could  ever 
imagine  any  of  theie  Creatures  fhould  be  fpontaneoufly  produ> 
ced,  efpecially  in  fb  Romantick  a  Manner,  as  in  the  Clouds^ 
as  they  particularly  thought  Frogs  were,  and  that  they  dropped 
down  in  Showers  of  Rain.  For  an  Anfwer  to  this  Cafe  of 
Frogs,  I  (hall  refer  to  a  Relatioii  of  my  own,  which  my  larc 
inoit  ingenious  and  learned  Friend,  the  great  Mr.  Ray,  re* 
quefted  of  me,  and  was  pleafed  to  publiQi  in  his  lail  Edition  of 
his  Wifdom  of  God  manifefted^  &c.  p.  365. 

But  fome  will  yet  affert  the  Raining  of  Frogs;  among  which 
the  carious  Dr.  Plot  is  (bmewhat  of  this  Opinion  :  telling  os 
of  Frogs  found  on  the  Leads  of  the  Lord  Jfion's  Gate-houfe,  at 
Tixal  in  Staffordfifire,  which  he  thinks  by  fonoe  fuch  Means 
came  there  ;  as  alfo  on  the  Bowling  Green,  frequently  after  a 
Shower  of  Rain.     Plot's  Hift.  Staff,  chap.  i.  Jed.  47. 

But  we  may  take  a  Judgment  of  this,  and  an  Hundred  fuch 
like  Reports,  to  be  met  with  in  confiderable  Authors,  from 
other  the  like  Reports  that  have  been  better  inquired  into.  In 
a  Scarcity  in  Silejia^  a  mighty  Rumour  was  fpread  of  its  raining 
Millet-Seed  I  but  the  Matter  being  enquired  into,  it  was  fqund 
to  be  only  the  Seeds  o(  the* I'Vy'lea<i;ed  Speed*well,  or  Small  Hen^ 
hity  growing  in  the  Place  in  great  Plenty.  Eph.  Germ.  An.  3* 
Obf  40.  So  in  the  Archipelago^  it  was  thought  Alhes  were 
7«ineii,  Ships  being  covered  therewith  at  a  hundred  Leagues 

Diftance  ; 
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Diftance ;  bat,  in  all  Probability,  it  was  from  an  Eruption  of 
Vefuvius^  that  then  happened.  About  JVarminfter  m  WtUs^ 
it  was  reported  it  rained  IVbtat ;  but  a  curious  Obfervcr,  Mr. 
CoUy  found  it  to  be  only  I^uy- Berries^  blown  thither  in  a  con- 
iiderable  Quantity  by  a  Tempeft.  In  the  Year  1696,  at  Cran- 
Jlead  near  Wrotham  in  Kent^  a  Pafture-Field  was  over-fpread 
with  little  young  JVbitings^  fuppofed  to  fall  from  the  Clouds, 
in  a  Tempeil  of  Thunder  and  Rain ;  but  doubtlefs  they  were 
brought  thither  with  Waters  from  the  Sea  by  the  Tempeft. 
See  the  before-commended  Mr«  Lo<wtb,  Abridg,  PbiL  Tranf* 
Vol.  ii*  p.  143,  144. 

Neither  needeth  it  feem  flran^e,  that  j^Jbes,  Ivy-Berries* 
fmall  Fijbes^  or  young  Frogs^  (which  yet  fnay  have  fome  other 
Conveyance,)  (hould  be  thus  tranfported  by  tempelluous  Winds, 
confidering  to  what  Diftance^  and  in  what  Quantities,  the  Sea* 
Watehs  were  carried  by  the  Great  Storm,  Novemb,  z6»  I703> 
of  which  an  ingenious  Friend  fent  me  thefe  Accounts  from 
Lewes  in  Sujffex^  y'vL*  Tbat  a  Fbyjician  travelling  foon  after  tbe 
Stormy  to  Tifehurft,  twenty  Miles  from  the  Sea,  as  be  rode  along 
fluckedfomi  Topi  ofHedgis^  and  chewing  them,  found  them  Salt  : 
That  fome  Grapes  hanging  on  tbe  Vines  at  Lewes,  were  fo  too  » 
That  Mr,  Williamfon,  Redor  of  Ripe,  found  tbe  Twigs  in  bis 
Garden  fait  tbe  Monday  after  tbe  Storm  ;  and  others  obferved  thi 
fame  a  Week  after.  That  tbe  Grafs  of  tbe  Downs  about  Lewes, 
was  fo  Sabi  tbat  tbe  Sheep  would  not  feed  till  Hunger  compelled 
them:  And  that  tbe  Miiltr  of  Berwick,  (three  Mtles  from  the 
Sea,)  attempting  with  bis  Man  to  fecure  bis  Mill,  were  fo  wajh- 
id  with  Flajhes  of  Sea  Water,  like  the  Breakings  of  Waves  agaihft 
the  Rocks,  tbat  they  were  almoft  Jfr  angled  therewith^  and  forced  /« 
give  over  their  Attempt, 

I  called  this  Dodrlne  of  Equivocal  Generation,  an  Egyptian 
DoSrine,  becaufe  probably  it  had  its  Rife  in  Egypt,  to  fal've  the 
Hypothefis  of  the  Produdlion  of  Men,  and  other  Animals,  our 
of  the  Earth,  by  the  Help  of  the  Sun'a  Heat.  To  prove  which, 
the  Egyptians  (as  Diod.  Sicul*  faith)  produce  this  Qhfervation* 
Tbat  about  Thebes,  when  the  Earth  is  motfttned  by  the  Nile,  by 
tbe  Intenft  Hi  at  of  the  Sun,  an  innumerable  Number  of  Mice  do 
fpring  out.  From  whence  he  infers,  that  all  Kind^  of  Animals, 
might  as  well  at  firft  come  likewifc  out  of  the  Earth.  And 
from  thefe  the  learned  Bilhop  Stillingfttt  thinks  other  Writers, 
as  Ovid,  Mela,  Pliny,  Sec,  have,  without  examining  its 
Truth,  taken  up  the  fame  Hypothefis.  FiJeStillingfleit^s  Orig. 
Sacr.  part  IL  book  i.  chap.  i. 

The  before  commended  Dr.  Harris,  from  the  Obfervations. 
of  Dr.  Harvey,  5.  Mahigbi,  Dr.  De  Graaf,  and  Mr.  Leewen- 
hoeck,  infers  three  Things  concerning  Generation,  as  highly 
probable,  i.  Tbat  Animals  are  ex  Animalculo.  2.  That  tbe 
Animalcules  are  originally  in  feraine  Marium,  &  non  in  Foegii- 
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vation  of  their  Species  (h)^  by  that  Means.  It 
would  not  be  fcemly  to  advance  far  in  this  admi- 
rable Work  of  God  J  neither  Ihali  I  at  all  infift  up- 
on that  of  Man,  for  the  fame  Reafon,  And  as  for 
the  Irrationals  (c)^  1  fhall  confine  myfelf  to  thcfe 
five  Matters. 

I,  Their  natural  Sagacipy  in  chufing  the  fitteft 
Places  to  repofite  their  Eggs  and  Young. 

fl.  The  fitteft  Times  and  Scafons  they  malce  ufc 
of  for  their  Generation. 

III.  The  due  and  ftated  Numberof  their  Young, 

IV.  Their  Diligence  and  earneft  Concern  in  theii: 
Breeding  up. 

V.  Their  Faculty  of  Feeding  them,  and  their 
Art  4nd  Sagacity  exerted  therein. 

I.  The  natural  Sagacity  of  irrational  Animals,  in 
chufing  the  fitteft  Places  to  repofite  their  Eggs  and 
Young.  Of  this  I  have  given  larger  Hints  already 
thah  I  needed  to  have  done,  when  I  fpake  of  thq 
Architefture  (d)  of  Animals,  intending  then  to  have 
wholly  pafled  by  this  Bufinefs  of  Generation:  I  {hall 
therefore  now  only  fuperadd  a  few  other  Initanccs, 
the  more  to  illuftrate  this  Matter: 

It  hath  been  already  ftiewn,  and  will  hereafter  (e) 


nis.  3.  That  they  can  never  come  fornuard^  or  he  formed  intq 
Animals  of  the  refpe£li<ve  Kind,  ^without  the  Ova  in  Fceminis^ 
His  Proofs  and  llluftration,  fee  under  the  Word  Generatknl  io 
his  Lex.  Techn.   vol.  ii. 

(b)  At  certe  Natura^  fiftri  polutffet^  maxim}  optdfjet  fuum  opi-- 
ficium  ejfe  immortale  :  quod  cum  per  mater iam  non  liceret  (nam 
quod — ex  carne  eft  compofitumy  incorrup^ibile  effe  non  potefij  fuhjt^ 
dium  quod  pot  ult  ipfi  ad  immortalitatem  eft  fabric  at  a^  fapientis  cu- 
jufdam  urbis  conditoris  exemploy  l^c.     Nam  mirabilem  quandao^ 

rationetn  iK<ven'it^  quomodn  in  demortui  auimalis  locum,  novum  ali^ 
udfvfticiat.     Galen,  de  UAi  Part.  lib.  xiv.  cap.  22. 

(c)  Animantia  Brut  a  Obftetricihus  non  indigent  in  edendo  Partu^ 
cum  indltd  NatuTie-^i  Umbilicus  Jet pfutu  occludaf,  QI.  Rudbeclp 
in  Blafii  Anat.  Felis. 

(dj  Chap,  xiiL  ^^ 

(ej  B$ok  yiU.  Chap.  g. 

farthpf 
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farther,  appear,  that  the  Places  in  which  the  fe- 
deral Species  of  Animals  lay  up  their  Eggs,  and 
Young,  are  the  bcft  for  that  Purpofe ;  Waters  (f) 
for  one  ;  Flc(h  for  another ;  Hdes  in  Wood  (g)^ 
Earth,  or  Stone  fi&j,  for  others 5  and  Nefts  for 
others;  and  we  (hall  find,  that  fo  ardent  is  the 
Propenlity  of  all  Aninials,  even  of  the  meaneft  In- 
fers, to  get  a  fit  Place  for  the  Propagation  of  their 
Young,  that,  as  will  hereafter  appear,  there  isfcarce 
any  Thing  that  efcapeth  the  Inqueft  of  thofe  little 
fubtile  Creatures.  But  befides  all  this,  there  are 
two  or  three  Things  more  obfcrvable,  which  plain- 
ly argue  the  Inftin<9:  of  fome  fuperior  rational 
Being.     As, 

I.  The  complete  and  neat  Order  which  many 
Creatures  obferve  in  laying  up  their  Seed,  or  Eggs, 


'  (f)  ^^^  Epbemeron,  as  it  k  an  unuAitl  and  fpecial  tnflance 
of  tlic  Brevity  of  Life,  fo  I  take  it  to  be  a  wonderful  InHance 
of  the  fpecial  Cart  and  Providence  of  God,  in  the  Confervati- 
on.  of  the  Species  of  that  Animal.  For«  i.  As  an  Animal, 
whofe  Life  is  determined  in  about  five  or  fix  Hours  Tioi^ 
{wz*  from  aboat  Six  in  the  Evening,  till  about  Eleven  o*Clock: 
at  Night)  needs  no  Food  ;  fo  neither  doth  the  Ephemtron  eat, 
after  it  is  become  a  F/^« .  2.  As  to  ice  Generation;  in  thofe 
£ve  Hours  of  its  Life,  it  performs  that,  and  al}  oth^r  neceiTary 
Offices  of  Life  :  For  in  the  Beginning  of  its  Life,  it  (beds  its 
Coat';  aud  that  being  done^  and  the  poor  little  Animal  there- 
by rendered  light  and  agile,  it  (bends  the  reft  of  its  fhort  Time 
in  friiking  over  the  Waters,  and  at  the  fame  Time  the  Female 
droppeth  her  Eggs  on  the  Waters,  and  the  Male  his  Sperm  on 
them,  to  impregnate  them.  Thefe  Eggs  are  fpread  about  by 
the  Waters ;  defcend  to  the  Bottom  by  their  own  Gravity  ;  and 
are  hatched  by  the  Warmth  of  the  Sun,  into  little  Worms, 
which  make  themfelves  Cafes  in  the  Clay,  and  feed  on  the 
fame  without  any  need  of  parental  Care.  Vide  Efbem.  yita^ 
tranflated  by  Dr.  Ty/on  from  Swamrnerdam.  See  alfo  Book 
VIIL  Chap.  6.  Note  (r). 

(g)  Se^  Chap.  xiii.  Note  (c),  and  Book  VIIL  Chap,  6. 

(hj  The  Worms  in  Chap,  11.  'Note  (x)  breed  in  the  Holes 
they  gnaw  in  Stone>  as  is  manifeil  from  their  Eggs  found 
therein. 

R  4  in 


%'^^  7h  Gineratm        Bqok  IV. 

in  proper  Repaficories:  Of  which  I  ftjall  fpcak  in 
anoiher  Place  (i). 

2.  The  fuiiable  Apparatus  in  every  Creature's 
Body,  for  the.  laying  up  its  Eggs,  Seed,  or  Youngs 
irv  their  proper  Place.  It.  would  be  as  cndlefs  as 
needltfs  to  name  all  Particulars j  and  therefore  an 
Inftance  or  two  of  the  Iniect-Tribe,  may  ferve  for 
a  Specimen  in  this  Place,  till  I  come  to  other  Par- 
ticulars. Thus  Inledts,  who  have  neither  Feet  a* 
dapted  to  fcrarch,  nor  Nofes  to  dig,  nor  can  make 
artificial  Ncfts  to  lay  up  their  Young  j  yet  what 
abundant  Amends  is  there  made  them,  in  the  Pow- 
er they  have  cither  to  extend  tht4kdomen  (fc)y  and 

there* 


CiJ  See  Book  VIII.  Chap,  vi.  Note  Cq)- 

(kj  Many,  if  ndt  moft  Flies,  cfpccially  thofe  of  the  Flfjb-Fly 
Kind,  have  a  Faculty  of"  extending  y}^t\x  Uropygia^  and  there- 
by are  enabled  to  thruft  their  Eggs  into  convenient  Holes  and 
Receptacles  for  their  Young  in  FIe(h,  and  whatever  elfe  they 
fly-blow  ;  but  none  more  remarkable  than  the  Horfe  /*/jk,  calie4 
by  Pennius  in  Mouffet^  (p.  62.)  XxoM^p^,  i.  c.  Cuwic^uda^  and 
the  Whame^  or  Burrel-FJjy  which  is  vexatious  to  Horfes  in  Sumr 
mer,  not  by  dinging  them,  but  only  by  their  bombylious  Noifcj, 
or  tickling  them  in  kicking  their  Nits,  or  Eggs,  on  the  Hair  ; 
which  they  do  in  a  very  dexterous  Manner,  by  thrufling  out 
thtixU'ropygia^  bending  them  up,  gnd  by  gentle,  flight  Touches, 
nicking  the  Eggs  to  the  Hair  of  thp  Legs,  Shoulders,  and 
Necks,  commonly  of  Horfes  ;  fo  that  Horfes  which  go  abroad, 
and  are  feldom  drefled,  are  fomewhat  difcoloured  by  the  nu- 
merous Nits  adhering  to  their  Hair.  . 

Having  mentioned  fo  much  of  the  Generation  of  this  Infe^l, 
although  it  be  a  little  ou^  of  the  Way,  I  hope  I  Oiall  be  ex- 
cufed  for  taking  Notice  of  the  long- tailed  Maggot,  which  is 
the  Produft  of  thefe  Nits  or  Eggs,  called  by  Dr.  Plot^  Eruca 
Glabra,  [or  rzt\itx  Eula  Scahra,  it  (hould  be]  Caudata  /Iquatico- 
arborea^  it  being  found  by  him  in  the  Water  of  an  hollow 
Tree  j  but  I  have  found  it  in  Ditches,  Saw-Pjts,  Holes  of  Wa- 
ter in  the  High-way,  and  fuch-Uke  places  where  the  Waters 
are  moft  ftill  and  foul.  This  Maggot  I  mention,  as  being  a  iin- 
gular  and  remarkable  Work  of  God,  not  fo  much  for  its  being 
fo  utterly  uiJike  as  it  is  to  its  Parent  Bee-XxVt  Fly,  as  for  the 
wi(e  Providon  |nade  for  it  hy  its  long  Tail ;  w.hich  is  fo' jointed 
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iliefeby  reach  the  commodious  Places  they  could 

not  ochcrwife  come  at;  or  elfe  they  have  fomeacu- 

leous  Pare  or  Inftrument  to  terebrate,  and  make 

'Way  for  their  Eggs  into  the  Root  (1)^  Trunk  (m)^ 

Fruit, 


at  certain  DIftances  from  the  Body,  as  that  it  can  be  withdrawn* 
or  iheathed/  one  Part  within  another,  to  what  Length  the 
Maggot  pleafeth,  fo  as  to  enable  it  to  reach  the  Bottom  of  verjr 
ihaliow,  or  deeper  Waters,  as  it  hath  Occaiion,  for  the  ga- 
thering of  Food.  At  the  End  of  this  Tapering  is  a  Ramifica- 
tion ^  FihriUa^  or  fmall  Hairs,  reprefenting,  when  fpread,  a  ' 
Star  ;  with  the  Help  of  which ^  fpread  out  on  the  Top  of  thtf 
Waters,  it  is  enabled  to  hang^  makine,  by  that  Means,  a 
fmall  Depre£ion  or  Concavity  on  the  Surface  of  the  Water.  In 
the  Midft  of  this  Scar,  I  imagine  the  Maggot  takes  in  Air» 
there  being  a  Perforation,  which  with  a  Microfcope  I  could 
perceive  to  be  open,  and  by  the  Star  to  be  guarded  againft  the 
Incurfion  of  the  Water. 

(I)  The  Excrefcences  on  the  Root  of  Cabbages^  Tumeps^ 
and  divers  other  Plants,  have  always  a  Maggot  in  them  ;  but 
what  the  Animal  is  that  thus  makes  its  Way  to  the  Root  under 
Ground,  whether  Ichneumottf  Pbalisnai  Scarab^  or  ScolopenJra^ 
1  could  never  difcover,  being  not  able  to  bring  them  to  any 
Thing  in  Boxes. 

(mj  I  prefume  there  are  only  of  the  Jchneumon-Fly  Kind, 
that  have,  their  Generation  in  the  Trunks  of  Vegetables.  la 
Malpighi de  Gallis,  Fig,  6 1,  is  a  good  Cut  of  the  gouty  Ex- 
erefcences,  or  rather  Tumours,  of  the  Briar-Stalk:  from  which 
proceeds  a  fmall  black  Icbneumon-Fly^  with  red  L(gi ;  black, 
fmooth-jointed  Antenn€e\  pretty  large  Tborax ;  and  Ihort,  round 
Belly^  of  the  Shape  of  a  Heart.  It  leapeth  as  a  Flea»  The 
Mali  (as  in  other  Infeds)  is  lefTer  than  the  Female^  and  very 
reneroufi,  in  fpiteof  Danger,  getting  upon  the  FemaU^  whon\ 
they  beat  and  tickle  with  their  Breeches  and  Horns,  to  excite 
them  to  a  Coif. 

Another  Example  of  the  Generation  in  the  Trunks  of  Vege- 
tables, (hall  be  from  the  Papers  of  my  often-commended  Friend 
Mr.^^iy,  which  are  in  my  Hands,  and  that  is  an  Obferva- 
tion  of  the  ingenious  Dr.  Nathaniel  Wood  :  I  have  (faid  he) 
lately  ohfer*ved  many  Eggs  in  the  common  Rujh  ;  one  Sort  are  little 
Iran/parent  Eg^s,  in  Shape  Jbmenvhat  like  a  Pear,  or  Retort,  lying 
nvithin  the  Skin,  upon,  or  in  the  Medulla,  juft  againft  a  bro^wnifi 
Spot  on  the  outfide  of  the  RuJh  ;  ivhicb  is  apparently  the  Creairix 
of  the  Wound  made  by  the  Fly,  nuhenjhe  puts  her  Eggs  there,  Jn- 
0b(r  Jff^is  much  longer,  and  not  fo  tranfpurtnt,  of  a  long  Oval, 
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Fruit  C»),  Leaves  f^^,  and  the  tender  Buds  of  Ve- 
getables (p)y  or  fome  other  fuch  curious  and  fecurc 
Method  they  are  never  dcftitute  of.  T6  which  we 
may  add,  ^ 

3.  The  natural  Poifon  (q)^  (or  what  can  I  call 
it?)  which  many,  or  moft  of  the  Creatures,  laft 
intended,  have,  to  caufc  the  Germination  of  fuch 
Bills,  CafeSy  and  other  commodious  Repolitories^ 


«r  rather  cylindrical  Form  \  Jix^  eighty  or  ntorif  He  commoniy  to- 
gether ^  acrofs  the  Rujh^  parallel  to  each  other ^  like  the  Teeth  of  a 
Comb^  and  are  as  Ungas  tht  Breadth  of  the  Rujb,  Letter  fram 
JCfUenny  in  Ireland,  Jpril  the  zSch,  1697. 
(n)  See  Bock  VIII.  Chap.  vi.  Nate  (d). 
(oj  I  have,  in  Chap,  xlii;  Note  (u)^  and  Book  VII F.  Chap^ 
vi.  Note  (e)j  (f)^  taken  Notice  of  the  Nidilication  and  Gene- 
ration of  fome  Iniedls  on  the  Leaves  of  Vegetables,  and  fball 
therefore,  for  the  lUuflration  of  this  Place,  chuie  an  uncom*> 
xnon  Example  out  of  the  Scarab  l^ind  (the  Generation  of  which 
Tribe  hath  not  been  as  yet  mentioned}*  and  that  is,  of  a  fmall 
Scarab  bred  in  the  very  Tips  of  Elm- Leaver,  Thefe  Leaves, 
in  Summer,  may  be  obferved  to  be,  many  of  them,  dry  and 
dead,  as  alfo  turgid ;  in  which  lieth  a  dirty,  whitifh,  rough 
Ldaggor,  from  which  proceeds  a  Beetle  of  the  fmalleft  Kind, 
of  a  light,  IVefJle  Colour,  that  leapeth  like  a  Grajhopper^  al- 
though its  Legs  »re  but  fhort.  Its  Eyes  <are  blackifh.  Elytra 
thini  and  prettily  furrowed,  with  many  Concavities  in  them  i 
fmail  club- headed  Antennay  and  a  long  Rojlrum  like  a  Pro- 
bofcis* 

The  fame,  or  much  like  this,  I  have  met  with  on  Tips  of 
Oaken  and  Holly- Leaves.  How  the  Scarab  lays  its  Eggs  in  the 
Leaf,  whether  by  cerebrating  the  Leaf,  or  whether  the  Mag^ 
got,  when  hatched,  doth  it,  I  could  never  fee.  But  with 
great  Dexterity,  it  makes  its  Way  between  the  upper  and  un- 
der Membranes  of  the  Leaf,  feeding  upon  the  parenchymous  - 
Fart  thereof.  Its  Head  is  flenderer  and  (harper  than  moft  of 
Maggots,  as  if  made  on  Purpofe  for  this  Work ;  but  yet  J 
have  often  wondered  at  their  Artifice,  in  fo  nicelv  feparating 
the  Membranes  of  the  Elm  Leaf^  without  breaking  them, 
and  endangering  their  own  tumbling  out  of  them^  confidering 
how  thin,  and  very  tender,  the  Skins  of  that  Leaf  (particu-* 
Jarly)  are. 

(p)  See  Book  VIII.  Chap.  vu.Note  (%J. 

({)  See  Biok  VIIL  Chap.  viii.  to  Note  (bhj,  &c.  . 
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as  arc  an  admirable  Lodgment  to  the  Eggs  and 
Young;  that  partieularly  aflift  in  the  Incubation 
and  Hatching  the  Young,  and  then  afford  them 
fufficient  Food  and  Nourilhment  in  all  their  Nym^ 
fha-Staie^  in  which  they  need  Food ;  and  are  af- 
terwards commodious  Houfes  and  Beds  for  them  in 
their  Aurelifi'State^  fill  they  are  able  to  break  Pri^ 
fon^fly  abroad,  and  (hift  for  themfelvcs.  But  this 
ihall  be  taken  Notice  of,  when  I  come  to  treat  of 
Infedts. 

11.  As  irrational  Animals  chufe  the  fitteft  Place, 
fo  alfo  'the  fitteft  Times  and  Seafons  for  their 
Generation.  "Some  indeed  are  indifiVrent  to  all 
Times,  but  others  make  ufe  of  peculiar  Sea- 
fons Crj.  Thore,  for  Inftance,  whole  Provifions 
are  ready  at  all  Seafons,  or  who  are  under  the 
Tuition  of  Man,  produce  their  Young  without 
any  great  Regard  to  Heat  or  Cold,  Wet  or  Dry, 
Summer  or  Winter.  But  others,  whofe  Provi-^ 
(ions  are  peculiar,  and. only  to  be  met  with  at  ter^ 
tain  Seafons  of  the  Year;  or  who,  by  their  Mi- 
gration, and  Change  of  Place,  are  tied  up  to  cer- 
tain Seafons ;  thcfe  (as  if  endowed  with  a  natu- 
ral  Care  and  Forefight  of  what  fliall  happen)  do 
accordingly  lay,  hatch,  and  nurfe  up  their  Young 
in  the  moft  proper  Seafons  of  all  the  Year  for 
their  Purpofc  j  a&  in  Spring,  or  Summer,  the 
Times  of  Plenty  of  Provifions,  the  Times  of 
Warmth  for  Incubation,  and  ihe  moft  proper 
Seafons  to  breed  up  their  Young,  till  they  are  able 
to  Ihift  for  themfelvcs,  and  can  range  about  for 
Food,  and  feek  Places  of  Retreat  and  Safety,  by 
flying  long  Flights  as  well  as  their  Progenitors^ 
and  pafling  into  far  diftant  Regions,  which   (when 


fof  Qv»^v<xa-fjto¥  i»  T^  aTTufu^iian  Ufa*     Arift.  Hitt.  Anim.  lib.  v, 
cap.  8.  ubi  fuprai 

Others 
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others  fail)  afford  thofe  helplcfs  Creatures  the  Nc- 
ceflaries  of  Life. 

III.  To  the  fpccial  Scafons,  I  may  add  the 
peculiar  Number  of  Young  produced  by  the  ir- 
rational Creatures.  Of  which  I  have  already  ta- 
ken fome  Notice,  when  I  fpake  of  the  Balance 
of  Animals  (s).  Now,  if  there  was  not  a  great 
deal  more  than  Chance  ih  this  Matter,  even  a 
wife  Government  of  the  Creation,  it  could  never 
happen  that  every  Species  of  Animals  (hould  be 
tied  up  to  a  certain  Rate  and  Proportion  of  its 
Increafe;  the  moft  ufcful  would  not  be  the  moft 
fruitful,  and  the  mod  pernicious  produce  the 
feweft  Young,  as  I  have  obferved  it  commonly 
is.  Neither  would  every  Species  produce  fuch 
a  certain  Rote  as  it  is  only  able  to  breed  up :  But 
all  would  be  in  a  confufed,  huddled  State.  Inftead 
of  which,  on  the  contrary,  we  find  every  Thing 
in  complete  Order ;  the  Balance  of  Genera^  Spe- 
cies and  Individuals  always  proportionate  and  even ; 
the  Balance  of  Sexes  the  fame ;  moft  Creatures 
tied  up  to  their  due  Stint  and  Number  of  Young, 
without  their  own  Power  and  Choice,  and 
others  (particularly  of  the  winged  (t)  Kind)  pro- 
ducing their  due  Number  at  Choice  and  Plea- 
fure  ;  fome  large  Numbers,  but  not  more  than 


(s)  See  Chap.  X. 

(tj  Mr.  Ray  ailedges  good  Reafon  to  conclude,  That  al- 
though Birds  have  oot  an  exa£l  Power  of  numbering,  yet, 
that  they  have  of  diftinguifliing  many  from  few,  and  know<- 
ing  when  they  come  near  to  a  certain  Nupber  ;  and  that  they 
have  it  in  their  Power  to  lay  many  or  few  Eggs.  All  which 
he  manifefteth  from  Hensj  and  other  domeftic  Fowls^  lay* 
ing  many  more  Eggs  when  they  are  withdrawn,  than  whea 
not.  Which  holds  in  wild  as  well  as  domeftic  Birds,  as  ap- 
pears from  Dr.  Lifter^s  Experiment  in  withdrawing  a  Snufai-^ 
/oov'fi  Egg,  which  by  that  Means  laid  nineteen  Eggs  fuccef- 
fiyely  before  Ihe  gave  over,  Vide^^y^sWifiom^God^  Zlz^ 
P-J37- 

they 
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they  can  cover,  feed  and  fofter  ;  others  fcwf r,  but 
as  many  as  they  can  well  nurfe  and  breed  up.  Which 
minds  me, 

IV.  Of  the  Diligence  and  earncft  Concern  which 
irrational  Animals  haveof  the  Produftion  and  Breed- 
itig  up  their  Young.  And  here  I  have  already  ta- 
ken Notice  of  their  Sropyw^  or  natural  Affedii- 
on,  and  with  what  Zeal  they  feed  and  defend 
their  Young,  To  which  may  be  added  thefc  tW3 
Things: 

I.  The  wonderful  Inftinft  of  Incubation.  Ic 
is  utterly  impoffible,  that  ever  unthinking,  Uf>- 
taught  Animals  fhould  take  to  that  only  Me- 
thod of  hatching  their  Young,  was  it  not  imr 
planted  in  their  Nature  by  the  infinitely  wife  Or- 
ator, But  fo  ardent  is  their  Defire,  fo  unweari- 
ed is  their  Patience  when  they  are  engaged  in  that 
Bufinefs,  that  they  will  abide  on  their  Nefts  for  fe- 
veral  Weeks,  denythcmfelves  the  Pleafures,  and 
even  the  Neccflaries  of  Life;  fomc  of  them  even 
fttrvtng  themfelves  almoft,  rather  than  hazard 
their  Eggs  to  get  Food ;  and  others  either  per- 
forming the  Office  by  Turns  f«J,  or  elfe  the  one 
kindly  feeking  out,  and  carrying  Food  to  the 
Other  ("-k;^,    engaged    in   the  Office    of    Incuba- 


(n)  Pahmhes  incuBat  fcemina  pofi  meridiana  in  matutinmm^ 
cateromas.  Columha  intubant  ambo^  interdiuMas^  no^u  Fcemi" 
na.     Plin.  Nat.  Hift.  lib.  x.  cap.  58. 

fivj  Of  the  common  Cro-w^  Mr.  Willuzhhy  faith,  The  Fe^ 
males  only  Jlt^  and  that  diligently y  the  Males  in  the  mean  Time 
in'/tg  themFiSlualsi  as  Ar\^ox\t  faith.  In  moft  other  Birds^ 
mshich  fair  together ^  the  Male  and  Female  fit  by  Turns,  Or- 
nithol.  lib.  ii.  feft.  i.  cap.  2.  fc£l.  2.  And  1  have  obferv- 
ed  the  Female-Crows  to  be  much  fatter  than  the  Males,  in  the 
Time  of  Incubation  ;  by  Reafon  the  Male,  out  of  his  conjo- 
gal  AfFefllony  almofl  ftarves  himfelf  to  fapply  the  Female  wicin 
Plenty. 

tton. 
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tion.     But  of  thefe  Matters  in  a  more  proper 
Place  (x). 

2.  When  the  young  ones  arc  produced,  not  only 
with  what  Care  do  they  feed  and  nurfe  them ;  but 
with  what  furprifmg  Courage  do  all  or  molt 'Crea- 
tures defend  them !  It  is  fomewhat  ftrange  to  fee 
timid  Creatures  (y)^  who  at  other  Times  are  cow- 
ardly, to  be  full  of  Courage  and  undaunted  at  that 
Time;  to  fee  ihcm  furioufly  and  boldly  encounter 
their  Enemy,  inftead  of  flying  from  him  j  and  ex- 
pofe  themfelvcs  to  every  Danger,  rather  than  ha-* 
zard  and  forfake  their  Young. 
■  With  this  earneft  Concern  of  the  irrational  Ani- 
mals for  their  Young,  we  nruy  join  in  the 

V.  And  laft  Place,  Their  Faculty  and  Sagacity 
of  feeding  them.  About  which  I  ihall  take  Notice 
of  three  Things : 

i:  The  Faculty  of  fuckling  the  Young,  is  an  ex- 
cellent Provifion  the  Creator  hath  made  for  thofc 
helplefs  Creatures.  And  here  the  Agrceablentfs  and 
Suicabienefs  of  that  Food  to  young  Creatures,  de- 
ferves  particular  Obfervation ;  as  alfo  their  Delight 
in  it,  and  Defire  and  Endeavours  after  it,  even  as 
foon  as  born/z^,  together  with  the  Willingncfs  of 


(xj  Sec  Book  VII.  C/jaf,  IV. 

CyJ  Volucribus  natura  no^am  quandam^  F alios  educandi,  ra^ 
tjionem  ixc9giiai;ii  :  ipfis  enim  pracipuum  quendam  amorem  in  ea 
qu4t  procrearenti  ingenera^vit^  quo  im^ul/u  oeUum  pro  pullis  cum 
ferocibus  animalibusy  qua  ante  dtclindruntt  intrepidi  Jufcipiunt^ 
^oiSumqut  ipfis  C9n*venientem  fupptdttant.  Galen.de  Uf.  Part. 
lib.  xiv.  cap.  4. 

(%)  In  lis  animantibus  qua  la£ie  aluntur^  omnisfere  cibus  ma* 
irum  laSefcere  incipit ;  taquey  qua  paulo  ante  nata  Junt^  fine  tna^ 
ptftro,  duce  natura^  mammas  appetunt^  earumque  ybertate  fatn- 
raniur.  Atque  ut  intelligamus  nihil  borum  ejfe  fortuitum^  l^  bac 
omnia  ejft  pro'viddi  /olertifque  natura^  qua  multiplices  feet  us  pro- 
€reantt  m^.  ^'^^^9  ^  Canes,  bis  Mammarum  data  efi  muUiiudo% 
quas  eafdem  paucas  habent  ea  befiia,  qua  pauea  gignunt.  Cic. 
cle  Nat.  Deor.  lib.  ii.  cap.  51.  Confitle  quoque  Galen  de  UC 
tart.  lib.  xiv.  cap.  4.  &  lib.  xy.   cap.  7. 

all. 
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all,  even  the  moft  favage  and  fierdc  Animals,  to 
part  with  it,  and  to  adminiftcr  it  to  their  Young, 
yea,  to  teach  and  inftitute  them  in  the  Art  of  tak- 
ing it. 

And  laftly,  to  name  no  morej  the  curious  Jppa- 
ratus  which  is  made  for  this  Service  in  the  divers 
Species  of  Animals,  by  a  due  Number  of  Breads, 
proportionable  to  the  Occafions  of  each  Animal;  by 
curious  Glands  in  thofe  Breafts,  to  feparate  that  nu- 
tritive Juice,  the  Milk,  by  Arteries  and  Veins  to 
convey  it  xo  them,  and  proper  Rivulets  and  Chan- 
nels to  convey  it  trom  them,  with  Dugs  and  Nip- 
ples, placed  in  the  m.oft  convenient  Part  of  the 
Body  (aa)  of  each  Animal,  to  adminifter  it  to 
their  Young ;  all  thefc  Things,  I  fay,  do  mani- 
feftly  proclaim  the  Care  and  Wifdom  of  the  gi^ac 
Creator. 

2.  As  for  fuch  Animals  as  do  in  another  Manner 
breed  up  their  Young,  by  finding  out  Food,   and 


(^aaj  Animalia  foliJipeda^  £5f  ruminantia,  *vel  cornigera,  im^ 
Ur  femora  Mammas  babentr^  quorum  Fcetus  ftatim  a  pariu  peM* 
bus  infiftunt^  quod  matrei  inter  ladandum  nan  dukmbanty  «i 
Zqua,  Afina^  \^c.  Animalia  digita  \^  multipara  in  mtdi^  <ii#ii- 
tre^  Jcilicet  fpatio  ah  inguint  ad  piSius  (in  cuniculo  u/que  ad  jm-^ 
gulum)  duplictm  mammarum  ftriem  foptita  funi^  ques  omma  de^ 
cumbentia  uhera  foetihus  admoventj  ut  Urja,  Leana,  i^c^  Si 
'vero  h^c  in  Jhlo  inguine  Mammas  gererent,  propria  cura  inter  4f- 
cumbendum  fcetus  acceffum  ad  mammas  ^  nontuhil  prapecUrenU 
Mulierihus  f^lamma  bina  funty  ut  ^  Papilla^  nimirum  ut  Ja* 
tus  lateri  copformiier  refpoudeat^  ^  ut  alternatim  infans  a  latere 
in  latus  inter  fugeudum  transferatur,  ne  corpus  ejus  uni  lateti 
nimis  ajfuefctns  qjioque  modo  incurwtur,  Simia,  b^mo  $yl<tMf- 
tris,  ^c.  Blaf.  Aaat.  Animal,  part.  i.  cap.  6.  de  Cane  ejt 
Wbartono,  See,  kere  what  Pliny  hath  alfo  faid,  lib.  xi,  ca^ 
40. 

In.  the  Elephant  J  the  Nipples  are  near  the  Bread,  by  Reafom 
the  old  one  is  forced  to  fack  herfelf,  and  by  the  Help  of  hef 
Trunk  Conveys  the.  Milk  into  the  Mouth  of  her  Young.  Viek 
PhiL  Tranf.  N^  336. 

putting 
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putting  it  into  their  Mouthy  the  Provifion  made  m 
them  iQX  this  Service^  to  ftrike,  catch,  to  pouch 
ihd  convey  their  Prey  and  Food  to  their  Young  ("^^j, 
is  very  confiderable.  And  fo  is  alfo  their  Sagacity 
in  equally  didributing  it  among  them,  that  among 
many,  all  Ihall  be  duly,  equally,  and  in  good  Or^ 
der,  fed. 

3.  There  is  yet  another  Inftinft  remaining,  of 
fuch  Animals  as  can  neither  adminifter  Suck  to  their 
Young,  neither  lay  them  in  Places  affording  Food^ 
nor  can  convey  and  bring  them  Food,  but  do  with 


(hi)  For  an  Exemplification,  T  might  natfie  many  Ani- 
tnalsy  particularly  Birds,  wboie  Parts  are  completely  fuitcd 
to  this  Service.  They  are  Cbaradteriftics  of  rapacious  Birds, 
to  have  aduncous  Bills  and  Talons,  co  hold  and  tear  ;  and 
fironj^  brawny  Thighs,  to  llrikc  and  carry  their  Prey  ;  as 
^cU  as  a  (harp  piercing  Sight,  to  fpy  it  afar  off.  Rati  Synoj^f^ 
Mttbod,  Av,  p.  i.  The  Pelican  might  alfo  be  here  named, 
for  its  prodigious  Bag  under  its  Bill  and  Throat,  big  enough  to 
contain  thirty  Pints.  7^.  ihiil.  p.  122.  And,  to  name  no  ntore^ 
the  common  Heron  hath  its  mod  remarkable  Parts,  adapted 
to  this  Service  ;  long  Legs,  for  wading  ;  and  a  long  Neck, 
anfwerable  thereto,  to  reach  Prey  ;  a  wide  extenfivc  Throat, 
to  pouch  it  ;  long  Toes,  with  ftrong  hooked  Talons,  (one  of 
which  is  remarkably  ferrate  on  the  Edge)  the  better  to  hold 
their  Prey  ;  a  long  fharp  Bill  to  ftrike  their  P.rcy,  and  ferrate 
towards  the  Point,  with  (harp  hooked  Beards,  itanding  back, 
ward,  to  hold  their  Prey  fall  when  ftruck  ;  arid  laftly,  large, 
broad,  concave  Wings  (in  Appearance  much  too  large, 
heavy  and  cumberfome  for  fo  fmall  a  Body,  but)  of  the  greate(l 
Ufe  to  enable  them  to  carry  the  greater  Load  to^  their  Neds, 
at  (everal  Miles  Diftance ;  as  I  have  feen  them  do  from  fe- 
vera!  Miles  beyond  me,  to  a  large  Heronry  above  three  Mil^s 
diAant  from  me.  In  which  1  have  feen  Plaije^  and  other 
Fifh,  fome  Inches  long,  lying  under  the  high  Trees  in  which 
they  build  ;  and  the  curious  and  ingenious  Owner  there- 
of, D^Acre  Barret 9  Efq.  hath  feen  a  large  Eel  conveyed  by 
them,  notwithftanding  the  great  Annoyance  it  gave  them  in 
their  Flight,  by  its  twitting  this  Way  and  that  Way  about 
their  Bodies. 

their 
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their  Eggs^  lay  up  Prdvi0ons  for  their  future  Young; 
Somewhat  of  this  is  reported  of  fomc  Birds  (cc}  % 
but  i  have  friyfelf,  with  Pleafure,  frequently  feea 
ibnie  of  the  Species  of  Infcds  to  carry  ample  Pro- 
vifions  intd  their  dry  and  barren  Cells,  where  they 
have  fealed  them  carefully  and  cautioufly  up  with 
their  Eggs,  partly,  it  is  likej  for  Incubation-fake, 
and  partly^  as  an  eafy  Bed  to  Ipdge  their  Young ; 
but  chiefly,  for  future  Provifion  tor  their  Youngs 
in  their  Nympba-State^  when  they  ftand  in  Need  of 
Food  (dd). 


(cc)  This  IS  reported  of  the  American  Ofiricby  mentiotied  by 
Acarme  in  Pbilof.  Tranf.  N^  89,  of  which  fee  Book  Vll.  Chaft^ 
4.  Note  fe), 

(dd)  Hornets^  tVafpSy  and  all  the  Kinds  Si^  Bees  provide  Hoi 
ney  ;  and  many  of  the  Pfeudofpheca^  and  Ichneumon  Wafps  and 
Flies^  carry  Maggots ^  Spider s^  k^.  into  their  Neils ;  of  which 
fee  above*  Chap.  xiii.  Noit  (c). 


CHAP.    XVL 

T!h€  Conclufion. 

THUS  I  have,  as  briefly  as  well  I  could,  (and 
much  more  briefly  than  the  Matters  deferved) 
difpatched  the  Decad  of  Things  I  propofed  in  com- 
mon to  the  fenfitive  Creatures.  And  now  let  us 
paufe  a  little,  and  refleft.  And  upon  the  whole 
Matter^  what  lefs  can  be  concluded,  than  that  there 
is  a  Being  infinitely  Wife,  Potent,  and  Kind,  who; 
is  able  to  contrive  and  make  thi3  glorious  Scene  x)f 
Things,  which  I  have  thus  given  only  a  Glance  of? 
For  what  kfs  than  Infinite  could  Stock  fo  vaft  a 
Globe  with  fuch  a  noble  bet  of  Animals?  All  fd 
contrived^  as  to  miniftcr  to  one  another's  Help  fome 

S  Way 
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Way  or  other,  and  mod  of  them  fcrviceablc  to 
Man  peculrariy,  the  Top  of  this  lower  World,,  and 
who  was  HDade,  as  it  were,  on  Purpofe  to  obferve, 
and  furvey,  and  fet  forth  the  Glory  of  the  infinite 
Creator^  manifefted  in  his  Works!  Who!  What^ 
but  the  Great  God,  could  fo  admirably  provide  for 
thewhole  Animal  World,  every  Thing  ferviccable  to 
it,  or  that  can  be  wilhcd  for,  either  to  conferve'its 
Species,  or  to  minifter  to  the  Hcing  or  Weltbcing  of 
Individuals !  Particularly,  who  could  Fed  fo  fta- 
cious  a  World,  who  could  pleafe  fo  laVge  a  Number 
of  Palates,  orfuit  fo  many  Palates  to  fo  great  a  Va- 
licty  of  Food,  but  the  infinite  Confervator  of  the 
World  !  And  who  but  the  fame  Great  HE,  could 
provide  fuch  commodious  Cloathing  for  every  Ani- 
mal 5  fuch  proper  Houfes^  Nefts,  and  Habitations ; 
fuch  fuitable  jirmature  and  Weapons ;  fuch  Subtilty^ 
Artifice^  and  Sagacity^  as  tvcry  Creature  is  more  or 
leis  armed  and  furnifhcd  with,  to  fence  off  the  Inju- 
ries of  the  Weather,,  to  rcfcue  itfelf  from  Dangexs, 
10  prefcrve  iifelf  from  the  Annoyances  of  its  Enc- 
xnies;  and,  in  a  Word j  to  confcrve  itftlf,  and  its 
Species !  What  but  an'  itifirrite  fuperintending 
Power  could  fo  equally  Balance,  the  feveral  Species 
of  Animals,  and  Conferve  the  Numbers  of  the  Indi- 
viduals of  every  Species  fo  even,  as  not  to  Over  or 
Under-People  the  Terraqueous  Globe  !  Who,  but 
the  infinite.,  wife  Lord  of  the  World,  could  aliot 
every  Creature  its  moft  fuitable  Place  to  live  in,  the 
moftfoitable  Element  to  J?r^j/i&(?,  zndMove^  ZTidA£l 
in.  And  who  but  HE,  could  make  fo  admirable  a 
Set  of  Organs,  as  thofe  of  Refpiration  are,  both  ia 
Land  and  Water-Animals  !'  Who  could  contrive  ih 
curious  a  Set  of  Limbs,  Joints,  Bones,  Mufclesand 
Nerves,  to  give  to  every  Animal  the  moft  commo- 
dious Motion  to  irs  State  and  Occafions  !  And,  to 
name  no  more.  What  Anatomift,  Mathematician, 
Workman,  yea,  Angel,  could  contrive  and  make  fo 

curious^ 
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curious,  fo  commodious,  and  every  Way  fo  exqui- 
fiteaSet  ofSenPcs,  as  i\it  five  Senfes  of  Animals 
arc!  whofe  Organs  are  fo  dcxteroufly  contrived, 
fo  conveniently  placed  in  the  Body,  fo  neatly  ad- 
jufted,  fo  firmly  guarded,  and  fo  completely  fuited 
to  every  Occafion,  that  they  plainly  fet  forth  the 
Agency  of  the  infinite  Creator  and  Confcrvator  of 
the  World. 

So  that  here,  upon  a  tranficnt  View  of  the  Ani- 
mal  World  in  General  only,  we  have  fuch  it  Throng 
of  Glories,  fuch,  an  enravifliing  Scene  of  Things,  as. 
may  excite  us  to  Admire,  Praife,  and  Adore  the  in- 
finitely Wife,  Powerful,  and  Kind  Creator;  to 
condemn  all  Atheiftical  Principles;  and  with  Holy 
Davidy  PfaLxiv.  i.  to  conclude.  That  he  is  in  good 
Earneft  a  Fooly  that  dares  to  fay,  There  is  no  GOD^ 
when  we  are  every  where  furrounded  with  fuch  ma- 
nifefl:  Characters,  and  plain  Demonftrations  of  that 
Infinite  Being. 

But  in  the  next  Book  we  Ihall  ftill  find  greater 
Tokens,  ifpoQible,  when  I  come  to  take  a  View  of 
Animals  in  Particular. 
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SURVEY 


OF    THE    PARTICULAR 


Tribes   of   Animals. 


3*')(OJG<GJ(3^  ^^^  foregoing  Book,  having  U- 
3^  Jp**^)R  ken  a  View  of  ibe  Things  in  corn- 
el' I  ^O  n^on  tc>  Animals,  my  Bufmcfs  in  the 
^^686dte^^  next,  will  be  to  infpca  the  particu- 
u/w^^jQj^^  lar  Tribes,  in  order  to  give  further 
Manifeftations  of  the  Infinite  Crea^ 
tor's  Wifdom,  Power,  and  Goodnefs  towards  the. 
Animal  World. 


BOOK       V. 

u4   SURFET  of  MAN. 

>CC«(^< HE  firft  Genus  of  Animals  that  I  (hall 
<^>  T  ^}  take  Notice  of,  fliill  be  Man,  who  may 
C-»r-sg-Q  juftly  claim  the  Precedence  in  our  Dif- 
coutfe,  inafmuch  as  GOD  hath  given  him 
the  Superiority  in  the  Animal  World,  Gen.  i.  26. 
And  God  faidy  Let  us  make  Man  in  our  JmagCy  after 
'  eur 
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ear  Likenefs ;  and  let  thtm  have  Dominion  cwr  ibs  Fijb 
of  the  Sea,  and  over  the  Fowl  of  the  Air,  and  over  the 
Cattle,  and  over  all  the  Earth,  and  over  every  creef^ 
ing  Thing  that  creepeth  upon  the  Earth. 

And  as  to  Man,  w<i  have  fo  excellent  a  Piece  of 
Workmanlhip,  fuch  a  Microcofm,  fuch  an  Abridg- 
menc  of  the  Creator's  Art  in  him,  as  is  alone  fuffi- 
cient  to  demonftrate  the  Being  and  Attributes  ef 
God.  Which  will  appear,  by  confidering  the 5(?«/ 
and  the  Body,  of  Man, 

C  H  A  p.    I. 

Of  the  Soul  of  Man. 

MY  Survey  of  Man,  I  (hall  begin  with  the  Soul 
of  Mitn,  by  r^afon  it  is  his  moft  Noble 
Part  (a),  the  Copy  of  the  Divine  Image  in  usf^), 
in  which  we  have  enough  to  fill  us  with  Admira- 
tion of  the  Muniftcence,  Power^  and  Wifdom  of  the 


(a)  Jam  verb  Animum  ij>fum^  Mentemqu$  bominis,  Rattonem^ 
CwfiliuM,  PrudentUun^  quihon  divini  cura  pirfeQa  iffe  per/picit^ 
is  bu  ipfis  rebut  mihi  wdetur  carere.  Cic.  de  Nat,  Deor.  lib. 
iL  cap.  59. 

(h)  Senjuma  CaUfti  demiffum  iraximus  arce^ 

Cm/us  egetit  pretta,  Is  terrain  Jpe^atuieL  :  mundi 
PrincipU  induifit  cemmunis  CMditory  ilUs 
Tantum  Jnimss  ;  nolit  Animum  quoque. 

JuveiL  Sat.  xv^  V«  144. 

Et  cum  non  aiifer  pojfeni  mortaliafingi, 
Adjunxit  gemiuas,  ilia  cum  corpore  lapfie 
Intereunt:  hacfotamoMt^  buftoque  fuperftts 

Claud,  de  4  ConfaL  Hon. 

§  3  •  Infinite 
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Infinite  Creator  (c%  when  we  contemplate  the  no- 
ble Faculties  of  this  our  fuperior  Part,  the  vaft 
Reach  and  Compafs  of  its  Underftanding^  the  prodi- 
gious Quicknefs  and  Piercingnefs  of  its  thof^hi^  thp 
admirable  Subtilty  oi  its  Imjention^  the  command- 
ing Power  of  its  IFifdom^  the  great  Depth  of  its  Aft- 
mry  (d)^  and  ia  a  Word,  its  'Divine  Nature  and 
Op^rationsi 

But  I  (ball  not  dwell  on  this,  though  the  fuperior 
Part  of  Man,  bccaufe  it  is  the  leaft  known.  Only 
there  are  two  Things  I  cannot  cafily  pafs  by,  be- 


(£)  Namjiquh  nulU/e^a  ^diOus^  fed  lihird  fenteniid  urum 
€oufiderationem  inieritt  confpicatus  in  tantd  carnium  ac  fuccorum 
collu*oie  iantam  menttm  hahifare  \  cc^fptcatus  item  ^  cujuf<vis  ani' 
malts  confiruSiontfH  •  (omnia  inim  declarant  Opificis  Sapiintiam) 
Mentis f  qua  homini  inefi^  txcelleiitiam  intelliget^  turn  opus  de  par* 
tium  utilitate^  qmd  prius  exiguum  ejfefibi  vtdebatur^  perfeQiJJima 
^heologia  verum  principium  cqnftituet :  qua  Tbeologia  multo  eft  ma" 
Aor  atquepraftantior  totd  Medicind.  Galen  de  Uf.  Part,  lib-  xvii. 
cap.  1. 

^  (JX  Among  many  Examples  that  I  could  give  of  Peifons  fa- 
jQpu^.for  Miptorjy  Sifseeah  AccoMTii  of  hii|irelf  may  be  one : 
tianc  [Menioriam]  aliquftndo  in  mefloruijje^  ut  ^on  tantum  ad  u/um 
fujicerety  fed  in  miraculum  ufque  proceaeret,.  non  nego.  Nam  ^ 
looomminuik  recitaidy  quo  or  dine  erant  dTiid^  rtddebam:  H  eA 
his  qui  ad  audiendum  fraceptorem  noftrum  convenerunt ,  fingulos 
njerfus  ajthgtitis  daidst  cutn  plures  qtiam  200  efficertnfur ;  ab  ulti^ 
mo  inctpiens  ufque  ad primum  reatabam.  After  which,  n^ention 
IS  macfc  of  the  great  Memory  of  Latro  Porcius,  fcbariffimi  mihi 
'  fcdalis,  Seneca  calls  "him)  who  retained  in  his  Memory  all  the 
'Declamations  lie  had  ever  fpoken/  and  never  had  his  Memory 
fail  him,  not  fo  much  as  in  one  fmgle  Word.  Alfo,  he  rakcfs 
Notice  of.Cy«#fl/,  ^^mbaiTador  to  the  Romans^  from  King  Pyr- 
rbus,  who  in- one  Day  had  fO  wdl  learned  the  Names  of  his 
Spectators,  ihsit  poftera  die  no^uas  homo  l^  Senaiwny  ^  omnem  uv'- 
banam  circumfufam  Senatui  plebem^  nomjnibus  Juis  perfalutamt. 
iSenec;  Controverf.  lib.  i,  init.  Vid.  quoque  Plin.  lib.  vii.  cap. 
24.  where  he  alfo  adds  other  Examples,  <v:z.,  Cyrus  rex  omnibus 
in  exercitu  fuo  militibus  nomina  reddidit '^  L,  Scipio  populo  Rom* 
Mithridates  22  gentium  rex^  totidem  Unguis  jura  dedity  pro  concio^ 
ne  fingulas  fine  inierprete  affatus,  Charmidas  (Jiu  potlus '  Carnea- 
desj-^^qua  quis  exegerat  'Volupuna  in  bibliotbecis^  legentPsfnodo  ri" 
traf^nt^'vit. 

cau|e 
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caufe  they  manifeft  the  cfpccial  Concurrence  and 
Dcfign  of  the  infinitely  wife  Creator,  as  having 
a  particular  arid  neccffary  Tendency  to  the  Ma- 
nagement and  good  Order  of  the  World's  Affair. 
The 

Ift.  Of  which  is  the  various  Genii^  ov  Inclimi' 
iions  of  Meris  Mnds  to  this,  and  that,  and  the 
other  Bufinefs  (e).  We  fee  how  naturally  Men 
betake  themfelvcs  to  this  and  that  Employment: 
Some  delight  rnoft  iii  Learning  and  Books,  fome 
in  Divinity,  fonae  in  Phyfic,  Anatomy,  and  Bo- 
tany, fome  in  Critical  Learning,  and  Philology, 
fome  in  Matheniaticks,  fome  in  Metaphyficks,  and 
deep  Rcfearches-,  and  fome  have  their  Delight 
chiefly  iri  Mechanicks,  Architefture,  War,  Na- 
vigation, Conamcrce,  Agriculture ;  and  fome 
have  their  Inclinations  lie  even  to  the  fervile  Of- 
fices of  the  World,  and  an  hundred  Things  be-r 
fides. 

Now  all  this  is  an  admirably  wife,  as  well  as  riioft 
neccflkry  Provifion,  for  the  cafy  and  fure  tranfading 
the  .World's  Affair*  ;  to  anfwer  every  End  and  Oc- 
cafion  of  Man,  yea,  to  make  Man  helpful  to  the 
pOOT  helpkfs  Beads,  as  far  as  his  Help  is  needf^ 
to  them  •,  and  all,  without  any  great  Trt)uble,  Fa- 
tigue, or  great  Inconvenience  to  Man ;  rather,  as  a 


'{ej  Dtverfis  etenim  gaudet  natura  miniftrisy 
XJt  fieri  di'verfa  queant  ornantia  terras. 
Nee  pAtituT  cunhos  ad  eandem  currert  metam^ 
Sid  variasjuhet  ire  *viasf  'variofque  labores 
Sufcipere^  ut  vario  cultu  Jit  pulchrior  or  his. 

Paling-  in  Scarp.   ^ 

'Av^ffiv,   &C.     • 

Jta  nan  OTonihus  baminihtis  fua  dona  dat  DeuSf  neque  bonam  iada^ 
lewf  mque  prudintiam^  n^c  eloqmntiam .:  alius  namque  'vuttum 
bahet  diformem ;  fid  f>eus  formam  eloqianfid  orjtai%  ISd  Hoou 
Odyf.  8.   ,thelikcalfoin///W.  lib.  xiii. 

S  4  '    Plea- 
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Pleafure  and  Diverfion  to  hioi.  Porfo  hx  it  U* 
from  being  a  Toil,  that  the  greatpft  Labours  f/)^ 
Cdxts^  jc2i^  and  Dangers  tpo,  >becon)<^  pleafant  iot 
l}im  who  is  purfuing  his  Genius^  and  wbof^  Ardour 
of  Inclination  eggs  him  forward,  and  buoys  hioi 
up  under  all  OppofictOni  and  carrieth  him  through 
every  Obftaclc,  to.theEniJ  of  hisDefigqs  and  Pe^ 
fires.  ^ 

II.  The  ntV'  i^,  The  inventive  Power  of  the 
Soul  (g).  Under  which.  I  might  fp§ak  qf  many 
Things  J  but  I  fhall  take  Notice  qely  qf  Two,  bc- 
^aufe  they  manifeft  the  particular  Concern  and  A- 
jgeacycrf"  the  infinitely  wife  Creator.    The 

X.  Is,  Thv,  MarCs  Inventm&iOwXd  reach  to  iuch 
a  great  Variety  of  Matters ;  that  it  ihquld  hit  Upori 
every  thiiTg  that  may  be  pf  any  Ufe,  cither  to  ium* 
felf,  or  to  human  Society,  or  that  may  iany  way? 
promote  (what  in  him  lies),  th^  Behof&t  of  this  low- 
er Part  of  the  Creation.  '  . 
'.  For  the  lUuftration  of  this,  L  might  take  ^  Viev? 
of  all  the  Arts  and  Sciences,  thp  Trades;  yea,  tbi^ 
very  Tools  they  perform  their  Labours  and  Con:. 
trivances  with,  a%  numerous  as  their  Occafions  and 
iQontrivances  are  various.  Indeed,  Wfeat  is  there 
that  falletb*  under  the  R^ach  of  Man's  Senfes,  that 


(f)  Although  Sclomon  dcchrcSf  Ecclef.  xii.  12.  %hat  much 
Ztudy  is  a  Wearinefi  to  the  Flejhi  yet  we  fee  with  what  t^Jeafure 
aod  Affidoity  many  apply  themfelves  to  it.  Thus  Cicero  tells  of 
Catoy  whom  he  cafuafly  found  in  Lucullm^s  Library  ;  M.  Catomm 
n}idi  in  Biblioiheca  fedentem%  tnultis  circumfu/km  St04<erum  lihris. 
Erat  enifftf  ut  fcii^  in  to  inexhaufta  ofvidit^s  Ugtmdit  me/atiari 
foterat :  quippe  ne  reprehenjionem  quidem  vulgi  inanem  nformidansp 
in  if  fa  curia  folirei  lej^ere/ape^  dtuijt  fenatus  cogeretur  "^ut  Heluo 
Ubrorum  —  midehatur,     Cicer.  de  Finib.  lib,  iii.cap.  Zs 

(g)  Mentem  hominiSt  quatnvit  earn  Hon  videos ,  ut  Deum  non 
^des,  iamen  ut  Deum  agna/cis  ex  optribus  ejus^  fie  eic  memorid  rt* 
mm,  li  luvemionet  k^^$Urit4ae  mttus^  omnique  pulc&ritte^ine  vir* 
Httis  *vim  di<uiudm  mentis  agn»/cifo»  Cicer.  Tttfc*  Qaaeft.  lib« 
}•  cap.  29.  ... 

he 
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be  doth  not  employ  to  fomc  Ufe  and  Purpofe,  for 
the  World*s  Good  ?  The  celcftlal  Bodies,  the  Sun. 
the  Moon,  with  the  other  Planets,  and  the  fixed 
Stars,  he  employs  to  the  noble  Ufes  of  Aftronomy, 
Navigation,  and  Geography.  Ancf,  what  a  noble 
Acumen,  what  a  vaft  Reach  muft  the  Soul  be  en- 
dowed with,  to  invent  thofe  curious  Sciences  of 
Geometry  and  Arithm^tick,  both  Specious,  and  in 
Numbers^  and  thofe  nice  and  various  Inftruments, 
made  ufe  of  by  the  Gcometrican,  Aftronomer,  Geo- 
grapher and  Sailor?  And,  laftly,  what  a  wonder- 
tul  Sagacity  is  ihewn  in  the  Bufinefs  of  Opticks  and 
particularly  in  the  late  Invention  of  the  Telefcope; 
wherewith  new  Wonders  are  difcovered  among 
God's  Works,  in  the  Heavens,  as  there  arc  here  on 
Earth,  with  the  Microfcope,  and  other  Glaffes. 

And  as  for  this  lower  World,  what  Material  h 
there  to  be  found  5  what  kind  of  Earth,  or  Stone, 
or  Metal }  what  Animal,  Tree,  or  Plant,  yea  even 
the  very  Shrubs  of  the  Field ;  in  a  Word,  what  of 
all  the  excellent  Variety,  the  Creator  has  furniftied 
the  World  with,  for  all  its  Ufcs  and  Occafions, 
in  all  Ages  ;  what,  I  fay,  that  Man's  Contrivance 
doth  no(  extend  unto,  and  make  fome  Way  or 
other  advantageous  to  himfelf,  and  ufeful  for  Build- 
ing,  Cloathing,  Food,  Phyfick,  or  for  Tools  ot 
ItJtenfils,  or  for  even  only  Pleafure  and  Di  verfion  ? 

But  now  confidering  the  great  Power  and  Ex- 
tent of  human  Invention, 

2.  There  is  another  Thing,  that  doth  farther  de- 
xnonftrate  the  Super-intendcnce  of  the  great  Crea- 
tor ^nd  Confervator  of  the  World  j  and  that  is. 
That  Things  of  great,  and  ^folutely.oeceflary  Ufe, 
have  foon,  and  eafily  occurred  to  the  Invention  of 
Man  J  but  Things  of  little  Ufe,  or  very  dangerous 
Ufe,  are  rarely  and  flowly  difcovered,  or  ftill  utter- 
ly undifcovered.  We  have  as  early  as  the  Mofaick 
Hiftory,  an  Account  <rf  the  Inventions  of  the  more 

ufeful 
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wfeful  Crafts  and  Occupations :  Thus  Gen.  iii.  23, 
Adam  was  fent  forth  from  ihe  Garden  (/Eden,  ly 
Godhimfelf  to  till  the  Grounds  And.  in  the  uext 
Chapter,  his  two  Sons  CaiH  and  Jiel-^  the  one  was 
of  the  fame  Occupation,  a  Tiller  of  the  Ground,, 
the  other  a  Keeper  of  Sheep  (Jb).  And  the  Pofteri- 
ty  of  thefe,  ar^  in  the  latter  End  of  Gen.  iv.  record- 
ed, Jabal,  t/)  have  been  the  Father  offuch  as  dwell  in 
^ents  (i)\  L  e.  He  was  the  Inventor  of  ^ents^  and 
pitching  thofe  moveable  Houfes  in  the  Fields,  ^ox 
looking  after,  and  depafturing  their  Cattle  in  the 
Deferts,  and  uncultivated  World,  Tubal>Cain  was 
an  InfiruMor -of  every  Artificer  in  Brafs  and  Iron  (k)^  or 
the  Firft  that  found  out  the  Art  of  melting  and 
malleating  (I)  Metals^  and  making  them  ufeful  for 
Tools,  and  other  ncceflary  Implements.  And  his 
Sifter  Naamdhj  whofe  Name  is  only  mentioned,  is 
by  fome  thought  to  have  been  the  Inventor  of  Spin-^ 
ning  SLud  Cloathing.  Yea,  the  very  Art  oi  Mujick 
is  thus  early  afcribed  to  Jubal(m)\  fo  indulgent  was 
the  Creator,  to  find  a  Means  to  divert  Melanc-ho- 
Jy,  to  cheer  the  Spirits,  and  toeptertainandpleafe 
Mankind,  But  for  Things  of  no  U  fe,  or  but  little 
Ufe,  or  of  pernicious  Confeqpence,  ei^er  they 
have  been  much  later  thought  of,  and  with  great 
Difficulty,  and  perhaps  Danger  too,  brought  to 
pafs,  or  elfe  they  ftill  are,  and  perhaps  will  air 
ways  remain  Exercifes  of  the  Wit  and  Invention 
of  Men. 

Of  this  we  might  give  divers  inftances :  In  Ma- 
thenuticks,  about  fquaringthe  Circle  (»jj  in  Me- 

chanicks 

(h)  Gen.  iv.  a. 
(ij  Fer.  20. 
(k)  Ver^zz, 

(I)  Zipi/poxoTT^,  the  LXX  call  him,  /•  e.  A  Worker  with  aa 
Hammer. 

fmj  Vir,  21.  .        . 

(n)  Although,  the  ^adrafure  pf  tie  Crrdfi,  hath  in  former 

Ages 
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chanicks  (0)^  about  the  Art  of  Flying :  and  in 
Navigation,  about  finding  the  Longitude.  Thcfc 
Things,  although  fome  of  them  in  Appearance  in- 
nocent, yea,  perhaps  very  ufeful,  yet  remain  for 
the  moftPart  fccretj  not  bccaufc  the  Difcovcry  of 


Ages  exercifed  (bme  of  the  greateft  mathematical  Wits ;  yet 
nothing  has  been  done,  in  that  Way  io  confiderabley  as  in  and 
fince  the  Middle  of  the  laft  Century;  when  in  the  Year  16^7, 
thofe  very  ingenious  and  great  Men,  Mr.  William  Neiky  and 
my  Lord  Brounktr^  and  Sir  Chriftopber  Wren  afterwards,  in  the 
fame  Year,  geometrically  demonftrated  the  Equality  of  fomc 
Curves  to  a  flrait  Line.  Soon  after  .which,  others  at  Home» 
and  Abroad,  did  the  like  in  other  Curves.  And  not  long  af- 
terwards, this  was  brought  under  an  analytical  Calculus  :  The 
£ril  Specimen  whereof,  that  was  ever  publifhed,  Mr.  Merca» 
t9r  gave  in  i688>  in  a  Demonftration  of  my  Lord  Brounker*% 
Quadrature  of  the  Hyferbola^  by  Dr.  WaiUs\  Redufiion  of  a 
Fradion  into  an  infinite  SeHes,  by  Divifion.  But  the  penetrat- 
ing Genius  of  Sir  Ifaac  Kewtofi,  had  difcovered  a  Way  of  9.U 
taining  the  Quantity  of  all  quadrible  Curves  analytically,  by 
his  Method  oi  Fluxions ^  fome  Time  before  the  Year  1668,  as 
J  find  very  probable  from  an  hidorical  Account,  in  a  long  Let- 
ter of  Mr.  Collins  J  written  in  his  own  Hand,  and  fent  to  Rich- 
ard Tenxjnley,  Efq.  of  Lancajhire^  whoie  Papers  are  in  my 
Hands.  In  that  Letter,  Mr.  Collins  faith.  That  in  September 
1698,  Mr.  Mercator  puhlijbtd  bis  Logarithmotechnia,  9ni  of 
nvbicb  hefoon/ent  to  Dr.  Barrow,  ^wbo  thereupon  fent  bim  up  fomt 
P/jr/^r/ o/^Jlfr.  Newton 'j  [now  Sir  jj/iflf ;]  bywjhicb^  and  former 
Communications  made  thereof  by  the  Author  ^  to  the  DoSor,  it  ap-i- 
pearsy  that  the /aid  Method  'was  in^veuted  fome  Years  before  by  tbs 
faid  Mr.  Newton,  and  generally  applied.  And  then  he  goes  on 
to  give  fome  Account  of  the  Method :  what  it  performs  in  the 
Circle,  ^c.  what  Mr,  Gregory  had  done  in  that  kind,  <voho  in- 
tended to  publijh  fomeiuhat'in  Latin  about  it 9  but  nJuouU  not  anti^ 
eipate  Mr.  Newton,  thefirft  Inyentor  thereof  %  with  much  more 
or  this  Nature.  The  Deiign,  I  find,  of  that  indefatigable  Pro- 
moter of  Mathemacicks,  Mr.  Collins^  was  to  acquaint  Mr. 
Tonjjnleyy  in  his  Letter,  with  what  had  been  done ;  and  to  get 
the  Alfiftance  of  that  ingenious  Gentleman,  tpwards  the  com- 
pleting a  Body  of -^^^^r^. 

{0)  I  do  not  mention  here  the  perpetual  Motion,  which  hath 
exercifed  the  Mechanical  Wits  for  many  Ages;  bccaufe  it  is  a 
Thing  impoflible,  if  not  a  Contradidlion  ;  As  the  before  com- 
mended Dr.  Clarke  afferts  in  RoheuL  Phyf,  p.  133. 

6  '  '    moft 
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moftof  them  is  more  impoffible,  or  difikult  thah<)f 
many  other  Things,  which  have  met  with  a  Dit 
Irovery  ;  nor  is  it  for  want  of  Man's  Diligence  there- 
in, or  his  careful  Purfuit  and  Enquiry  after  them, 
(for,  perhaps,  nothing  already  difcovered  hath  been 
more  eagerly  fought  after;)  but  with  much  better 
Reafon,  (I  am  fure  with  greater  Humility  and  Mo- 
defty,)  we  may  conclude  it  is,  becaufe  the  iB&Qite* 
ly  wife  Creator,  and  Ruler  of  the  World,  hath  been 
pleafed  to  lock  up  thefe  Things  from  Man'fe  Undcr- 
ftandingand  Inventipn,  for  fome  Reafons  beft known 
to  himfelf,  or  becaufe  they  might  be  of  ill  Confe-* 
quence,  and  dangerous  amongft  Men. 

As  in  all  Probability  the  Art  of  Flying  would 
particularly  be :  An  Art  which  in  fome:  Cafes  might 
bcof  good  Ufc,  as  to  the  Geographer  and  Philofo* 
pher  5  but  in  other  Refpefts,  might  prove  of  dan- 
gerous and  fatal  Confequence  :  As  forlnftancc.  By 
putting  it  in  Man's  Power  to  difcover  the  Secrets 
of  Nations  and  Families  more'  than  is  confiftent 
with  the  Peace  of  the  World,  for  Man  to  know  ^ 
by  giving  ill  Men  greater  Opportunities  to  do  Milr 
chief,. which  it  would  not  lie  in  the  Power  of  others 
to  prevent ;  and,  as  one  (f)  obferves,  by  making 
Men  lefs  fociable :  **  For  upon  every  true  or  falfc 
♦*  Groundof  Fear,  or  Difcontent,  and  other  Occa- 
•*  fions,  he  would  have  been  fluttering  away  to 
V  fome  other  Place ;  and  Mankind,  inftead  of  co- 
f *  habiting  in  Citi<ss,  would,  like  the  Eagle,  have 
^*  built  their  Nefts  upon  Rocks/* 

That  this  is  the  true  Reafon  of  thefe  Matter^,  is 
inanifeft  enough  from  Holy  Scripture ;  and  Rea- 
fon (q)  alfo  gives  its  Suffrage  thereto.  The  Srr/^ 
ptrt  feicprefly  4ells  us,  That  tvery  good  Gijt^  and  everx. 

*"»'     ■  Ml-,  ■,..    I  II.  .  I.  *  I  I.  ..,      .1  .1  ■  I—       ^1  ■  .1  ■* 

Cp)  Grew*/  Cofmd,  Saer.  lib.  i.  cap.  ^,/e£f.  25. 
fqj  Nemo  igiiur  vir  magnus  Jini  aliquo  affidtu  di'vino  uxjmgmi 
fmt*    Cic.  dcNat.  Deor.  lib.  U.  cap.  66. 
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f  erf  eSl  Gift ^  is  from  above^  and  comuh  down  J^om  the 
Father  of  Lights^  St.  James  i.  17.  Solomon^  Prov.  ii.  6. 
faith,  ^he  Lordgiveth  JVifdom ;  oui  of  bis  Mouth  com^ 
etb  Knowledge  and  Ukderjianding.  And  EJihu  is 
very  cxprels,  Joi  xxxii.  8.  But  there  is  a  Spirit  in 
Man,  iind  the  Infpiration  of  the  Almighty  giveth  them 
Underjianding^  rim  ^(i)/]oKpoi7of9(  \^i¥  i  i'li'MJv^a^  as 
the  LXX  render  it,  The  Injpiratus^  the  Jffiatus  of 
the  Almighty ^is  their  InftruSor^  Miftrefs^  or  Treacher. 
And  in  Scripture,  not  only  the  more  noble,  fuperi- 
or  A(9:s  of  Wifdom  or  Science,  but  much  inferi- 
or alfo,  bear  the  Name  of  Wifdom,  Knowledge^ 
and  Underftanding,  and  are  afcri bed  unto  GOD. 
Jt  is  well  known  that  Solomon^s  Wifdom  is  wholly 
afcribed  unto  GOD  -,  and  the  Wifdom  and  Under- 
ftanding which  GOD  is  faid  to  have  given  him, 
I  Kings  iv,  29,  is  particularly  fct  forth  in  the  fol- 
lowing Verfes,  by  his  great  Skill  in  moraland  natural 
Philofophy,  in  Poetry,  and  probably  in  Aftronomy, 
Geometry,  and  fuch  other  of  the  politer  Sciences, 
for  which  ASgypt^  -  and  the  Eajlern  Nations  were  ce- 
lebrated of  Old  (r)  :  And  Solomon* sWtfdcm  excelled 
the  tVifdom  of  all  the  Children  of  the  Eajl  Country^ 
and  all  the  Wifdom  of  JEgypt.  For  he  was  wifer 
than  all  Men,  /i&^»  Ethan,  £^r.  And  he  f pake  ^000 
Proverbs:  And  his  Songs  were  1005.  Andhefpake 
of  Trees,  from  the  Cedar  to  the  Hyjfop  of  the  fVall^ 
(i.  c.  of  all  Sorts  of  Plants  ;)  ^2^  (?/\B^4/?j,  Fowl^ 
creeping  Things,  and  Fijhes.  So  likewife  v  the  Wif- 
dom of  Daniel^  and  his  three  Companions,  is  af- 
fcribed  unto  GOD,  Dan.  i.  17.  As  for  thefe  faitr 


(r)  jEgypu  and  fome  of  the  £*y?/r«  Nations,  are  celebrated 
for  their  SkiU  in  polite  Literature ;  both  in  the  Scripture  and 
profane  Story  :  Job  was  of  thofe,  Parts ;  fo  were  the  2o^o? 
and  Mciyo^i  the  Brachmans  and  Gymnofipbifts*  Mofes  and<  Danid 
had  their  Education  in  thefe  Parts;  And  Pytbagcras,  Democritus^ 
and  others,  travelled  into  thefe  Parts^  for  the  Sake  of  their 
l^iiing^ 

Children 
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Children  God  gave  them  Knowledge^  and  Skill  in  all 
Learning  and  JVifdom\  and  Daniel  had  Underftan- 
ding  in  all  V\fiom  and  Dreams.  And  accordingly  in 
the  next  Chapter,  Daniel  acknowledgcth  and  praif- 
cth  God,  ver.  20,  21.  Daniel  anfwered  and  faidy 
Blejfed  be  the  "Name  of  God  for  ever  and  ever,  for 
Wtfdom  and  Might  are  his^  —  He  giveth  fFtfdom  unto 
the  Wife^  and  Knowledge  to  them  that  know  Under- 
ftanding.  But  not  only  Skill  in  fnperior  Arts  and 
Sciences,  but  even  in  the  more  inferior  mechanick 
Art,  is  called  by  the  fame  Names,  and  afcribed 
unto  GOD:  Thus  for  the  Workmanfliip  of  the 
Tabernacle,  Exod,  xxxi.  2.  to  ver.  6.  See^  I  have 
^  called  Bezaleel  -,  and  I  have  filled  him  with  the  Spirit 
of  God^  in  Wifdom^  and  in  Underftanding^  and  in  all 
'  Manner  of  IVorkmanfhip :  To  devife  cunning  Works  to 
to  work  in  Gold^  Silver ^  artd  Brafs  \  and  in  cutting  of 
St  ones  J  to  fet  them  5  and  in  carving  of  Timber  ^  to 
work  in  all  Manner  of  Workmanfhip.  So  tht- Spin- 
Jters^  Weavers^  and  other  Crafts-people,  are  called 
wife-hearted,  Exod.  xxxi  v.  10,  25,  and  other  Pla- 
ces. And  in  Exod.  xxxvi.  i,  &c.  the  LORD  is 
faid  to  have  put  this  Wifdom  in  them,  and  Un- 
derftanding  to  know  how  to  work  all  thefe  Man- 
ner of  Works,  for  the  Service  of  the  Sandtuary^ 
And  laftly,  to  name  no  more  Inftances,  ///r^f» 
the  cl^ief  Architeft  of  Solomon^s  Temple,  is  in 
I  Kings  viu  14  and  2  C^r^».  ii.  14.  c2L]kd  a  cun- 
ning Man  J  filled  with  JVifdom  and  lJnderfianding\,  to 
work  in  Gold^  Silver^  Brafsy  Iron^  Stone^  Timber^ 
Turple^  Blucy  fine  Lineny  and  Crimfon  \  alfo  to 
grave y  afid  find  out  every  Device  which  fhould  be  put 
to  him. 

Thus  doth  the  Word  of  God  afcribe  the  Contri- 
vances and  Crafts  of  Men,  to  the  Agency,  or  Influ- 
ence of  the  Spirit  of  God,  upon  that  of  Man.  And 
there  is  the  fame  Reafon  for  the  Variety  of  Genii^  or 
Inclinations  of  Men  alfo ;  which  from  the  fame  Scrip- 
tures 
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tures  may  be  concluded  to  be  a  Defignation,  and 
Tranfaftion  of  the  fame  Almighty  Governor  of  the 
World's  Affairs.  And  who  indeed  but  H  E,  could 
make  fuch  a  divine  Subftance  endowed  with  thofe 
admirable  Faculties  and  Powers,  as  the  rational  Soul 
hath ;  a  Being  to  bear  the  great  Creator's  Vicegeren- 
cy  in  this  Lower  World;  to  employ  the  feveral  Crea- 
tures ;  to  make  Ufeof  the  Various  Materials;  to  ma- 
nagethe  Grand  Bufinefles;  and  to  furvey  the  Glories 
of  all  the  vifible  Works  of  God  ?  A  Creature,  with- 
out which  this  lower  World  would  have  been  a  dull, 
uncouth,  and  defolate  kind  of  Globe.  Who,  I.  fay, 
or  what  lefs  than  the  Infinite  GODy  could  m^ke  fuch 
a  rational  Creature,  fuch  a  divine  Subftance  as  the 
Soul !  For  if  we  (hould  allow  the  Atheift  any  of  his 
nonfenfical  Schemes,  the  Epicurean  his  fortuitous 
Concourfe  of  Atoms,  or  the  Cartefian  (s)  his  creat- 
ed Matter  put  in  Motion  ;  yet  with  what  tolerable 
Senfe  could  he,  in  his  Way,  produce  fuch  a  di- 
vine, thinking,  fpeaking,  contriving  Subftance  as 
the  Soul  is ;  endowed  cxaftly  with  fuch  Faculties, 
Power,  and  Difpofitions  as  the  various  Neceffities 
and  Occafions  of  the  WorM  require  from  fuch  a 
Creature  ?  Why  fliould  not  rather  all  the  Adls,  the 
Difpofitions  and  Contriv^inces  of  fuch  a  Cretaure  as 


f^  (s)  As  we  are  not  to  accufe  zny  faijlyj  fo  far  be  it  from  me  to 
detraft  from  fo  great  a  Man  as  Motilieur  Corns  was ;  whofe 
Principles,  although  many  have  prevcrted  to  atheiftical  Purpo- 
fes,  and  whofe  Notions  have,  fome  of  them,  but  an  ill  Afpeft, 
yet  I  am  unwilling  to  believe  he  was  an  Atheift ;  iince  in  his 
Principia  Pbilofophi/tt  and  other  of  his  Works,  he  vindicates 
hirafelf  from  this  Charge;  and  frequently  fhew*  feemingly  a 
great  Refped  for  Religion  ;  Beftdes  that,  many  of  his  fuQjici- 
ous  Opinions  are  capable  of  a  favourable  Interpretation,  which 
will'  make  them  appear  in  a  better  Form :  Thus  when  he  difcar- 
dtiYi  final  Caujes  from  his  Philofophy,  it  is  not  a  Denial  of  them; 
but  only  excluding  the  Confideration  of  them,  for  the  Sake  of 
free  philofophifmg  f  it  being  the  Bufinefs  of  a  Divine,  rather 
thjia  a  Philofopher,  to  treat  of  them. 

Man, 
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Man,  if  made  in  a*  mechanical  Way,  and  not  con- 
trived by  God,  have  been  the  fame  ?  Particularly, 
"Why  Ihould  he  not  have  hit  upon  all  Contrivances 
of  equal  Ufe,  early,  as  well  as  many  Ages  fince  ? 
Why  not  that  Man  have  efFefted,  as  well  as 
tVis  fome  thoufands  of  Years  after?  Why  alfo 
Ihould  not  all  Nations,  and  all  Ages  {t)^  improve 


(t)  For' Ages  of  Learning  znd  Ignorance,  wc  may  compare 
the  prefent  and  fotne  of  the  Ages  before  the  Reformation.  The 
laft  Century,  and  the  few  Years  of  this,  have  had  the  Happi- 
nefs  to  be  able  to  vie  with  any  Agt  for^the  Number  of  learned 
Men  of  all  Profeffions,  and  the  Improvement  made  in  all  Arts 
and  Sciences ;  too  many,  and  too  well  known  to  need  a  Spect- 
£cacion. 

Botfor  Ignorance,  we  may  take  the  ninth  Age,  and  fo 
down  to  the  Reformation ;  even  as  low  as  Queen  Elizuibith, 
Although  Learning  began  to  flourifh  ;  yet  we  may  guefs  how 
Matters  flood,  even  among  the  Clergy,  by  her  53  InjumS.  N^ 
'559*  ^^^  -^^  ^^'  ^*^  mean  Rtaders^  Jhould  peruje  o*ver  bef^rtf 
tnci  or  tnjoicif  the  Chapters  and,  Homihes^  to  the  Intent  they  may 
read  to  the  better  Vnderfianding  of  the  People ,  the  more  Encourage'^ 
ment  of  Godlinffs,  Spar.  Colled,  p.  82.  But  this  is  nothing, 
in  comparifon  to  the  Ages  before,  when  the  Monk  faid,  Gta-' 
tarn  wn  efi  iegii  or  as  Ejpencaue  more  elegantly  hath  it,  Gr^ed 
fioffe  fufpeQum^  Hebraice  prope  H^ereticum,  Which  Suipicion, 
(faid  the  learned  Haieivill,)  Rhemigius,  furely  was  not  guilty 
of,  in  commenting  upon  difamatttsy  i  The/,  i.  8.  who  faith, 
that  St.  Fdul  fomewhat  improperly  put  that .  for  ^y<z;«^it/«j^ 
BOt  being  aware  that  St.  Paul  wroVs  in  Greeks  amd  not  in  £a- 
r/ff.  Nay,  fo  great  was  their  Ignorance,  not  only  of  Greei^ 
but  of  Latin  too,  that  a  Prieft  baptized  in  nomine  Patria^  Cff  jPA 
//a,  Spiritua  JanQa.  Another  luing  his  Parilhoners  for  not 
paving  his  Church,  proved  it  from  Jer^  xvii.  18.  Paveantillit 
non  pa'veam  ego.  Some  Divines  in  ]ffr/?/f»«iV  Time,  undertook 
to  prove  Hertticks  ought  to  be  burnt,  becaufe  the  ApoHle  faid, 
Haereticum  de'vita.  Two  Fryars  difputing  about  a  Plurality  of 
Worlds,  on?  proved  it  from  Annon  decern  funt  faHi  mundi?  The 
other  replyed,  Sed  ubijunt  no<uem?  And  notwithftanding  their 
Service  was  read  in  La/inj  yet  fo  little  was  that  underdood^ 
that  an  old  Prieft  in  Hen.  VIlPs  time,  read  Mumpfimus  Domine 
for  Sumpjimtis  :  And  being  admonifhed  of  it,  he  faid,  he  had 
done  fo  for  thirty  Years,  and  would  not  leave  his  old  Mumpjt* 
mus  for  their  new  Sumpjimuu  Vid.  Hakeiu.  JpoL  lib.  3.  chap4 
,  7.  /edi.  2. 

4  in 
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m  every  Thing,  as  well  as  this,  or  that  Age,  or 
JJation  (u)  only  ?  Why  Ihould  the  Greeks^  the 
^rabians^  the  Perfians^  or  the  E^ptians  of  old,  fo 
far  exceed  thofe  of  the  fame  Nations  now  ?  Why 
the  Africam  aiid  Americans  fo  generally  ignorant 
and  barbarous,  and  the  Europeans^   for  the  moft 

£art,  polite  and  cultivated,  addifted  to  Arts  and 
•earning  ?  How  could  it  come  to  pais,  that  the 


(u)  There  ii  (it  feems)  in  Wits  and  Arts,  as  in  all  Thingi  hi* 
fide,  a  kind  of  circular  Prcgre/s :  They  haife  their  Birth,  $heir 
Growth f  their  FlouriJhiHg,  their  Failing,  their  Fading  i  ani 
kvithin  a  nvhile  after,  their  KeJurreQion^  and  ReJUuriJhing  again* 
The  Arts  fiourijhed  far  a  long  Time  among  the  PerfiaaSj  the  Cbal- 
daensy  the  Egyptians— £»/  afterwards  the  Grecians  got  th$ 
Start  of  them,  and  are  now  become  as  barbarous  themfelves,  a$ 
fonnerly  they  efleemed  all  bcildes  tbemfelves  to  be.  About 
the  Birth  of  Chrifi,  Learning  began  to  flouriih  in  Italy,  and 
fpread  all  over  Chrifttndom,  till  the  Goths,  Huns,  and  Vandals, 
iraofacked  the  Libi-aries,  and  defaced  almoft  all  the  MoniiT 
inentt  of  Antic^uity:  So  that  th&Laoip  of  Learning  Teemed  to 
be  pot  out,  for  near  the  Space  of  looQ  Years,  till  th^  firft  Man-r 
for.  King  oi  Africa  and  Spain,  raifed  up,  and  fpurred  forward 
the  ArMan  Wits,  by  great  Rewards  and  Encouragement^ 
Afterwards  Fetrarch  opened  fuch  Libraries  ^%  were  undemolifli- 
ed.  He  was  fcconded  by  Boccace,  and  John  of  Ravenna,  anit 
fpon  after  by  Aretine,  Pbilelpbus,  Valla,  &q.  And  tbbfe  wera 
followed  by  JEneas  Sjl<vius,  Angelus  Folitianus,  Hermolaue 
JBarharus,  Marflius  Ficinus,  and  Joh^-  Ficus  of  Mirandula* 
Thefe  were  backed  by  Rud.  Agricala,  Reuchne^  Melan^bon^ 
yodch.  Camerarius,  Wolfhlaxius,  Beat.  Rhenanus,  Almaines; 
Sy  Erajmus  of  Rotterdam',  Fives,  a  Spaniard;  Befnhus,  Sa-- 
ioletus,  Eitzubinus,  Italians :  Turnebus,  Muretus,  Ramus,  Pin 
ibdeuSf.  Bud^us,  Amfot,  Scaliger,  Frenchmen  ;  Sir  Tbo.  More, 
and  Linaker,  Engliihmen.  And  about  this  Time,  even  thofe 
Northern  Nations  yielded  their  great  Men;  Denmark  yield* 
ed  Olaus  Magnus,  Holfitr,  Tycbo  Brahe,  and  Hemingius  ;  and 
Poland,  Hojius,  Frixius,  and  Crumerus.  But  to  name  the 
Worthies  that  followed  thefe,  down  to  the  prefent  Time, 
would  be  endlefs,  and  next  to  impoffible.  See  therefore 
HaietvilPt  Apolog.  lib.  iii.  cap.  6.  ie^.  2. 

•    T  Ufe 
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Ufe  of  the  Magnet  (w)^  Printing  (x)^  Clocks  O), 

Tclcfcopes, 


(nv)  Dr.  Giiiertt  the  inoft  learned  and  accurate  Writer  on 
the  Magnet^  ihews,  That  its  AttraSi'vt  Virtue  was  know'n  a^ 
early  as  Plato  and  AriftotU ;  but  its  DireHion  was  a  Difcovery 
of  later  Agts,  He  faith.  Safer  iori  a*vo  300  ii«/  4.00  labentibui 
.  ^iHttiSf  Mptuj  Magmticus  in  Boream  H  Auftrum  repertttSf  autab 
bomnibus  rurfus  retogmtus  fuit,  De  Mag.  lib.  i.  cap.  i.  Bat 
who  the  happy  Inventer  of  this,  lucky  Difcovery  was*  is  not. 
tnown.  There  is  fome,  not  inconiiderable,  Reaion,  to  think, 
our  famous  Countryman,  Rog.  Bacon^  either  difcovered,.  or  at 
lead  knew  of  it.  ciit  for  its  Ufe  in  Navigation,  Dr.  Gilbsrt 
faith ,  Itt  regno  Neapoktanc  Melpbitani  ommum  primr(uti  fuerint) 
fyxidem  inftrutbant  nauticani'^-^ edcQi  a  ctwi  qvodam  Jol,  Goia^ 
A.  D.  1 300.  ibid.  If  the  Reader  hath  a  mind  to  fee  the  Argu- 
xnents  for  the  Invention,  being  as  old  as  Selomon\  or  Plautus^s 
Time,  or  of  much  younger  Date,  he  may  confult  Hakenjuill^ 
Sb.  cap.  X.  fed.  4.  or  Purcbas  Pilgr.  lib.  i  cap.  1 .  ieft.  i . 

As  to  the  Magnetick  Variation,  Dr.  G/'/^^r/ attributes  the 
Difcovcfy  of  it  to  Sebaftihn  CaboU.  And  the  Incfii/ation,  of 
Dipping  of  the  Needle  was  the  Difcovery  of  our  Ingenious 
Ri>b.  Norman.  And  laftly.  The  Variation  of  the  Yariation^ 
was  firft  found  out  by  the  ingenious  Mr.  H*  GelliBrand^ 
Aftr.  Prof,  of  Grtfi.  CoiL  about  1634.  Vide  GelHbr.  Di/c. 
Mmtb.  on  the  Variation  of  tbeMag*  Needle^  and  itt  Variat*  Anna- 
1^35.  •        — 

But  frtice  that,  the  before  commended  Dr.  Halky^  having 
formerty,  in  Pbilof,  I'rdnf,  N**  148,  and  195,  given  a  pro- 
bable  Hypotheiis  of  the  Variation  of  the  Compafs;  did,  in 
the  Year  1706,  undertake  a  long  and  hazardous  Voyage,  as 
'  far  as  the  ice  near  the  South  Polci  in  order  to  examine  his 
faid  Hypothefis,  and  to  make  a  Sy^em  of  the  Magnetical  Var 
riations :  Which  bein^  foon  after  publifhed,  has  been  iince  . 
abundantly  confirmed  by  the  French^  as  may  be  fcen  in  feveral* 
of  the  Jate  Memoires  de  Pbyfique  ^  de  Maibematique^  publifhed 
by  the  French  Academie  des  Sciences. 

To  thefe  Difcoveries,  I  hope  the  Reader  will  excufe  m% 
if  I  add  one  of  tfiy  own,  which  I  deduced  fome  Years  ago, 
^om  fome  Magnetical  Experiments  and  Obfervations  I  made ;' 
which  Difcovery  t  alfo  acquainted  our  Royal'  Society  with, 
ibme  Time  fi'nce,  fviz.  I'hat  as  the  common,  horizontal 
Needle  is  continually  va;^ying  up  and  down,  towards  the  E. 
and  W.  fois  the  Dipping-needle  varying  up. and  down,  to-' 
war^s  or  fiomwards  the  Zenith,  with  its  Magnetick  Tendency, 
: .  .'  -  defcrib- 
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Tclcfcopes  C^s^,  and  sin  hundred  Things  befidcs^ 
fliould  cfcape  the  Difcovery  of  Archimedes^  Anaxi^ 

mander^ 


defcribing  a  Circle  round  the  Pole  of  the  World,  as  I  conceive, 
or  fome  other  Point.  So  that  if  we  coald  procure  a  Needle 
fb  nicely  made,  as  to  point  exaftly  according  to  its  Magnetick 
Direflion,  it  wouldj  in  fome  certain  Number  of  Years,  de-^ 
icribe  a  Circle,  of  about  i3^r.  Radius  round  the  Magnetick 
Poles  Northerly  and  Southerly.  This  I  have  for  feveral  Years 
fufpedled,  and  have  had  fome  Reafon  for  it  coo,  which  I  men- 
tiqned  three  or  four  Years  ago,  at  a  Meeting  of  our  Royal  Sod* 
ety ;  but  I  have  not  yet  been  fo  happy  to  procure  a  tolerable 
good  Dipping-Needle,  or  other  proper  one  to  my  Mind,  to 
bring  the  Thing  to  firfEcient  Teft  of  Experience,  as  in  a  (hort 
Time  I  hope  to  do,  having  latfely  hit  upon  a  Contrivance  that 
may  do  the  Thing, 

(x)  It  is  uncertain  who  was  the  Inventer  of  the  Art  of 
Printings  every  Hiftorian  afcribing  the  Honour  thereof  to  his 
own  City  or  Country.  Accordingly,  fome  afcribe  the  Inven- 
tion of  it  to  John  Guttinhurg,  a  Knight  of  Argentine,  about* 
1440,  and  fay^  that  Favftus  was  only  his  Affiftant.  Bertius 
afcribes  it  to  Laurence  Jobn^  of  Haeriem,  and  fai^h,  Fufi  or 
faufi,  ftole  from  him  both  his  Art  and  Tools.  And,  to  name 
no  more,  fome  attribute  it  tq  John  Fuji  or  Faufl^  and  Fettt 
Scboeffer,  (called  by  Fufi^  in  fome  of  his  Imprimaturs^  Pet,  di 
Gerr^Jhempuet  meus,)  •  But  there  is  now  to  be  feen  SLtHaerUm, 
a  Book  or  two  printed  by  Lau.  K^/ter,  before  any  of  thefe/ 
^i«.  in  1430,  and  in  1432.  (See  Mr,  Ellis'/  Letter  to  Dr. 
Tyfon,  mPhiL  Tran/:'^'^  2S6.)  But  be  the  firft  Invented, 
who  it  will,  there  is  however  great  Reafon  to  believe  the  Art 
teceived  great  Improvements  from  Fau^,  and  his  Son-in-Law 
Scbeeffer^  the  Latter  being  the  Inventer  of  metalline  Types; 
which  were  cut  in  Wood  before,  firft  in  whole  Blocks,  and 
?ifterwards  in  fingle  Types  or  Letters.  See  my  learned  Friend 
Mr.  JTanleyh  Obfervations  in   Pbilof.  Tranf.   N<>   288,    and 

3»o-  .     /  '  • 

(y)  Concerning  the  Antiquity  and  Invention  of  Clocks  and 
Clock-Work,  I  refer  the  Reader  to  a  little  Book,  called.  The 
Artificial  Clock  Maker,  Chap.  6.  where  there  is  fome  Account 
of  the  Antients  Inventions  in  Clock- Work,  as  Archimedes*^ 
Sphere,  Crefihim^^  Clock,  Arc. 

(k)  The  Invention  of  TeUfcopts,  Hieron.  Syrturus  gives  this 

Account  of,  Prodiit  Anno  1609,  feu  Genius,  feu  alter  nfir  aJhuc 

incognitus,     Hollandi  fpecte,   qui  Middle burgi  in  Zelandtd  conve^ 

nit  Job,  Lipperfein  "^JuJJit  perfpicilla  plura.  tarn  ca*va  ^uam  con" 

)  T  2  *vexai9 
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mander^  Anaximenes^^Pofidonius^  or  other  great  Vir- 
tuofos  of  the  early  Ages,  whofe  Contrivances  of 
various  Engines,  Spheres,  Clepfydrae,  and  other 
curious  Inftruments,  are  recorded  (aa)  ?  And  why 

cannot 


*vixay  conficu  C^ndiBie  dit  rtdiit^  abfolutum  of  us  cupienSf  atqut 
ut  ftatim  hahuit  fra  manibus^  bina  fufcipiem^  canfum  jfciL  ^ 
€o*vtxumt  unum  &  aherum  ocuh  admo^tbaf^  IS  finfim  dimt^ebat 
Ji*ve  ut  pundum  concur/us^  Jime  ut  artificis  opus  probaret^  poftea 
abiit,  ArttfeXf  ittgenii  minime  expers^  &  noviiatis  curio/us 
capit  idem  facere  Is  itintarit  I3c,     Vid.  Muf.  Worm,  lib,  iv* 

(aa)  Among  the  curious  Inventions  of  the  Anticnts,  Ar* 
chyus"^  Do*ue  was  much  famed ;  of  which  AuL  Gellius  gives 
this  Account:  Scrip/erunt  Simulacbrum  Columba  o  ligno  ab 
Arcbyfa  rattoM^  quadam  di/ciphndqui  mecbmnicd  faSium^  'uoldjfe  : 
It  a  trat/cilicit  libramentis  fufpinjunt^,  IS  aura  fpiritus  inclujd  ai* 
qui  occulta  coucttum.  Nodt.  Attic,  lib.  x.  cap.  12.  The  fame 
eminent  Pythagorean  Philofopher  (as  Fan^orinus  in  Gellius  calls 
him)  is  by  Horace  accounted  a  noble  Geometrican  too,  Te 
maris  iff  terra  nutneroque  canntis  arena  Menfierem  Archyta, 
Among  the  refl  of  his  Inventions,  Children's  Rattles  are  afcrib- 
ed  to  him.  Arijiotle  calls  thc;m  ^A^yyV  «X»kyj|,  Polit.  %. 
i*  e.  Arebytas's  Rattle,  And  Dhginianus^  the  Grammari- 
an, gives  the  Rcafon  of  his  Invention,  'Apx^rii  w^olacyi  W- 
ruu  &c.  That  Archytas'j  Rattle' wAf  to  quiet  Children;  for  he 
having  Children,  contrived  the  Rattle^  twhich  he  gave  them  to 
prevent  their  tumbling  [jWBd-atXf&o&cn]  other  Things  about  tb$ 
Hou/e. 

.  To  thefe  Contrivances  of  Arehytass  we  may  add  Regiomanta^ 
ftus's  Wooden  Eagle,  vohieb  fievo  forth  of  tbi  City^  aloft  in  the  Air 9 
met  the  Emperor  a  good  Way  offy  coming  tomjards  itt  and  having 
f allied  him 9  riiurned  again,  ivaiting  on  him.,  to  the  City-Gatie* 
Alfo  his  Iron  Fly,  which,  at  a  Yt9&.  flew  forth  off  his  Hands ,  and 
taking  a  Round,  returned  thither  again.  Vide  Hakevjill,  ubt  fu- 
pra,  chap.  X.  {td.  i. 

As  to  other  Inventions  of  the  Antients,  fuch  as  of  Letters^ 
Brick,  and  Tiles,  and  buiiding  Houies,  with  the  Saw,  Rules, 
and  Plumber,  the  Lath,  Augre,  Glue,  ^c.  ,alfo  the  making 
Brafs,  Gold,  and  other  Metals ;  the  Ufe  of  Shields,  Swords, 
Bows  and  Arrows,  Boots,  and  other  Inftruments  of  War ;  the 
Pipe,  Harp,  and  other  Mu£ckl  Inftruments ;  the  building  of 
Ships,  and  Navigation,  and  many  other  Things  besides;  the 
In  venters  of  the£ei   (as  reported  by  antient  Heathen  Authors) 

may 
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cannot  the  prefent  or  paft  Age,  fo  eminent  for 
police  Literature,  for  Difcoverics  and  Improve- 
ments in  all  curious  Arts  and  BufinefTes,  (perhaps 
beyond  any  known  Age  of  the  World  ;  why  cannot 
it,  I  fay)  difcover  thofc  hidden  ^afitay  which  may 
probably  be  refcrvcd  for  the  Difcovcry  of  future 
and  lefs  learned  Generations  ? 

Of  thefe  Matters,  no  fatisfaftory  Account  can 
be  given  by  any  mechanical  Hypothefis,  or  any 
other  Way,  without  taking  in  the  Superintendence 
of  the  great  Creator  and  ftuler  of  the  World ; 
who  oftentimes  doth  manifeft  himfelf  in  fome  of 
thd  moft  confiderable  of  thofc  Works  of  Men,  by 
fome  remarkable  Trartfaftions  of  his  Providence, 
or  by  fome  great  Revolution  or  other  happening 
in  the  World  thereupon.     Of  this  I  might   in- 


may  be  plenrifully  met  with  in  P//wy,  l^at.  Wft.  lib.  vii.  cap. 

But  in  this  Accoant  of  Pliny^  we  may  obferve  whence  the 
Anticnts  (even  the  Romans  themfelves  in  fome  meafure)  had 
their  Accounts  of  thefe  Matters,  'viz,  from  the  fabulous  Greeks^ 
who  were  fond  of' afcribing  evtry  Thing  to  themfelves  The 
Truth  is,  (faith  the  moft  learned  Bifhop  Stillingjieet)  there  is 
nothing  in  the  World ufeful  or  beneficial  to  Mankind^  hut  they  have 
made  ajhift  to  find  the  Author  of  it  dmong  themfel^ves.  If  ijoe 
enquire  after  the  Original  of  Agriculture  ^  nxje  are  told  of  Qtves  and 
Triptolemus  ;  if  cf  Pafturage,  ive  are  toldofanATcadhn  Pan  ; 
.  if  of  Wine  ^  mte  prefently  here  of  a  Liber  Pater:  if  of  Iron  Inftru- 
mentSf  then  *who  hut  Vn\c&n;  if  of  Mufick,  none  like  to  Apollo. 
If  <we  prefs  them  th§H  *with  the  Hificry  of  other  Nations,  they  are 
as  luell pron^ided  here  ;  ifnve  enquire  an  Account  c/^  Europe,  Alia, 
or  Lybia ;  for  thefirft,  ive  are  told  a  fine  Story  #/*Cadraus'i  Sijlisr  ; 
for  thejecond,  of  Promethe\is*s  Mother  of  that  Name;  and  for  the 
third,  of  a  Daughter  of 'E.^2i.^hvi5.  And  fo  the  learned  Author 
goes  oa  with  other  particular  Nation*,  which  they  boa  lied 
themfelves  to  be  the  Founders  of.  Only  the  granje  Athenians 
thought  Scorn  to  ha*ve  any  Father  affignsd  them,  their  only  Amhi" 
tion  was  to  be  accounted  h\iOX\^mt$  Sc  genuini  Terras.  But  the 
Ignorance  and  Vanity  of  the  Greek  Hiftory,  thfit  learned  Author 
hath  fufficiently  refuted.  Fidi  Siiliing.  Grig,  Seur.  part  i. 
book   i.  chap,  4. 

.  T3  ftance 
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ftance  in  the  Invention  of  Printing  (bb)j  fuccecded 
firft  by  a  Train  of  Learned  Men,  and  the  Re- 
vival of  Learning,  and  foon  after  that  by  the  Re- 
formation, and  the  much  greater  Improvements 
of  Learning  at  this  Day.  But  the  moft  confi- 
derable  Inftance  I  can  give  is,  the  Progtefs  of 
Chriftianity,  by  means  of  the  civilized  Difpofition, 
and  large  Extent  of  the  Roman  Empire.  .  The  latter 
of  which,  as  it  made  way  for  human  Powers  fo 
the  former  made  way  for  our  moft  excellent  Re- 
ligion into  the-^Minds  of  Men.  And  fo  I  hope, 
and  earneftly  pray.  That  the  Omnipotent  and  All- 
wife  Ruler  of  the  World  will  tranfaft  the  Affairs 
pf  our  moft  holy  Religion,  ere  it  be  long,  in  the 
Heathen  World;  that  the  great  Improvements 
made  in  the  laft,  and  prefent  Age,  in  Arts  and 
Sciences,  in  Navigation  and  Commerce,  may  be 
a  Means  to  tranfport  our  Religion,  as  well  as 
J^ame,  throggh  all  thp  Nations  gf  the  Earth.  For 
we  find  that  our  Culture  of  thei  more  polite  and 
curious  Sciences,  and  our  great  Improvements  in . 
even  the  Mechanick  Arts,  have  already  made  a 
Way  for  us  into  fome  of  the  largeft  and  fartheft 
diftant  Nations  of  the  Earth  •,  particularly  into  the 
great  Empire  of  China  (cc). 

And  now,  before  I  quit  this  Subjcdt,  I  cannot 
but  make  one  Remark,  by  way  of  Praijtical  Infe-r 

rence. 


*fbbj  Whether  Printing  wzs  invented  in  1440^  aa  many  im- 
agine, orwjs  fooner  pra6lifed,  in  1430,  or  14.3?,  as  Mr. 
i//ii's  Account  of  the  Dutch  Infcription,  in  PhfL  Tranf.  N^ 
286.  doth  import ;  it  is  however  roanifeft,  how  great  an  In- 
fluence  (as  it  was  natural)  this'  Invention  had  in  the  promote 
ing  of  Learning  foon  afterwards,  mentioned  before  in  Not§ 
fx).  After  which  followed  the  B-eformation  about  the  Year 

(cc)The  Chint/e  being  much  addiAed  fo  Judicial  Allrology, 
^e  great  Obfervefs  pf  fhc  {Je^vfnS|  and  ;he  ^pj>carancea  if^ 
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rencc,  from  what  has  been  lad  faid;  and  that  is. 
Since  it  appears,  that  the  Souls  of  Men  are  or- 
dered, difpofcd,  and  aftuated  by  God,  even  in  fe- 
cular,  as  well  as  fpiritual  Chriftian  A(51:s,  a  Duty 
arifeth  thence  on  every  Man,  to  purfue  the  Ends, 
and  anfwer  all  the  Defigns  of  the  Divine  Prqvi- 
dence,  in  bellowing  his  Gifcs  and  Graces  upon 
him.  Men  are  ready  to  imagine  their  Wir,  Learn- 
ing, Genius,  Riches,  Authority,  and  fuch  liki.%  to 
be  Works  of  Nature,  Things  of  Courfe,  or  owing 
to  their  own  Dvligence,  Subtilty,  or  fome  Se- 
condary Caufes  ;  that  they  are  Maftcrs  of  them, 
and  at  Liberty  to  ufe  them  as  they  pleafe,  to  gra- 
tify their  Luft  or  Humour,  and  fatisfy  their  de- 
praved Appetites.  But  it  is  evident.  That  thefe 
Things  are  the  Gifts  of  God,  they  are  fo  many 
Talents  entruftcd  with  us  by  the  infinite  Lord  of 
the  World,  a  Stewardftiip,  a  Truft  rcpofed  in  ys  -, 
for  which  we  muft  give  an  Account  at  the  Day 
when  our  Lord  fhall  call  5  according  to  the  para- 
bolical Reprefentation  of  this  Matter  by  our  Blcffcd 
Saviour,   Matt.  xxxv.  14. 


them.  For  which  Piwpofe  they  have  an  Ohfervatory  at  Pekin^ 
and  five  Mathematicans  appointed  to  watch  every  Night {  four 
towards  the  four  Quarters  of  the  World,  and  one  towards  the 
Zenith,  that  nothing  may  efcs^je  their  Obfervatton :  Which 
Obfervations  are  the  next  Morning  brought  to  an  Office  to  be 
regiftered.  But  notwithrtanding  this  their  Diligence  for  many 
Ages,  and  that  the  Emperor  hath  kept  in  his  Service  above 
100  Pcrfons,  to  regulate  the  Kalendar,  yet  arc  they  fuchmeaa 
Aftronomers,  that  they  owe  the  Regulation  of  their  Kalendar, 
the  Exadnels  in  calculating  Eclipfes,  ^ifc.  to  the  Europeans  \ 
which  renders  the  European  Mathematicans  fo  acceptable  to 
the  Emperor,  that  Father  Ferbieft,  and  divers  others,  were  not 
only  made  Principals  in  the  Obfervatory,  but  put  into  Places 
of  great  Truft  in  the  Empire,  and  had  the  greateft  Honours 
paid  them  at  their  Deaths.  Vidg  La  Cpmif  Mm.  of  China; 
JJctterii.  ISc. 

T  4  Our 
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Our  Duty  then  is  not  to  abufe  thefe  Gifts  of 
God,'  not  to  negleii  the  Gift  that  is  ifi  us^  not  to 
hide  our  Talent  in  the  Earth ;  but,  as  St.  Paul  cx- 
borteth  Timothy^  2  Tim.  i.  6.  we  muft  Jlirup  the 
Gift  of  God  which  is  inuSy  and  not  let  it  lie  idle, 
concealed  or  dead  ;  but  we  muft  ivA^c^^vfuv  rJ  %«£- 
j/iTfx*,  blow  it  up^  and  enkindle  it^  as  the  Original . 
imports ;  we  muft  improve  and  employ  our  Gift 
to  the  Glory  of  the  Giver-,  or  in  that  Miniftra- 
tion,  that  XJfe  and  Service  of  the  World,  for  which 
he  gave  it.  Our  Stewardfliip,  our  Craft,  our 
Calling,  be  it  that  of  Ambafladors  of  Heaven,  com- 
iTiitted  to  us,  as  it  was  to  Timothy  (dd)^  by  the  lay- 
ing on  of  Hands  5  or  be  it  the  more  feeular  Bufinefs 
of  the  Gentleman,  Tradcfman,  Mechanick,  or  only 
Servant;  nay,  our  good  Genius,  our  Propenfity  to 
any  Good,  as  fuppofe  to  Hiftory,  Mathematicks, 
Bofany,  Natural  Philofophy,  Mechanicks,  fcfr.  I 
jTay,  all  thefe  Ocupatioqs,  in  which  the  Providcncje 
of  God  hath  engaged  Men,  all  the  Inclinations  to 
which  his  Spirit  hath  difpoled  them,  ought  to  be 
difcharged  with  that  Diligence,  that  Care  and  Fi- 
delity, that  our  great  Lord  and  Matter  may  not 
fiy  to  us,  as  was  faid  to  the  unfaithful  Steward^ 
Luke  xvi.  2.  Give  an  Account  of  thy  Stewardfhipy 
for  thou  mayeji  be  no  longer  Steward  %  but  that  he 
may  fay,  as  it  is  in  the  Parable  before-cited,  Matth. 
XXV.  2 1 .  Well  done  thou  good  and  faithful  Ser^ 
vant^  thou  haft  banfaithjul  over  a  few  Things^  I 
will  make  thee  Ruler  over  many  Things^  enter  thou 
into  the  Joy  of  thy  Lord.  Since  now  the  Cafe  is  thus, 
lit  us  be  perfuaded  to  follow  Solomon's  Advice,  Ec- 
clef  ix.  10.  Whatfoever  thy  Handfindeth  to  do^  do  it 
with  thy  Mght  (ee) :  "  Lay  hold  on  every  Occafi- 


CiidJ  1  Tim.  ir.  14.    2  Tim.  i.  ,6# 
(eej  Biihop  Patrick  in  lcc» 

«  op 


1:^:. 
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•*  on  that  prcfcnts  itfclf,  and  improve  it  with  the  ut- 
♦*'aK>ft  Diligence;  bccaofe  now  is  .the  Time  of 
*^  Adion,  both  in  the  Employments  of  the  Body. 
"  and  of  the  Mind ;  no«r  is  the  Scafon  of  ftudy- 
**  ing  either  Arts  and  Sciences,  or  Wifdom  and 
"  Virtue,  for  which  thou  wilt  have  no  Opportqni- 
**  ties  in  the  Place  whither  thou  art  going  in  the 
«*  otherWorld.  For  there  isnoWork.,  norDevice^ncr 
"  Knowledge^  nor  JVifdom  in  the  Grave  whither  thou 
''goefir 


CHAP.    IL 

Of  Maris  Body^  particularly  its  Pojlure. 

HAVING  thus,  as  briefly  ^s  well  I  could»  furvey* 
ed  the  Soul^  let  us  next  take  a  View  of  Maris 
body.  Now  here  we  have  fuch  a  MOltiplicity  of 
the  moft  exquifite  Workman(hip,  and  of  the  beft 
Contrivance,  that  if  we  fliould  ftriftly  furvcy  the 
Body  from  Head  to  Foot;  and  fearch  only  into  the 
knowti  Parts,  (and  many  more  lie  undifcovered)  we 
(hould  find  too  large  and  tedious  a  Taflc  to  be  dif- 
patched.  I  (hall  therefore  have  time  only  to  take 
a  tranfient  and  general  kind  of  View  of  this  admir* 
able  Machine,  and  that  fomewhat  briefly  too, 
being  prevented  by  others,  particularly  two  excel- 
lent Authors  of  our  own  (a)y  who  have  done  it  on 
the  fame  Account  as  myfelf*    And  the 

raj  Mr.  Raj,  in  his  fFi/dom  ofGoi  manifeftid  in  th$  Whrh  ff 
Creation^  Part  ii.  And  Dn  Cockbura'/  EfajsouFaitby  Parti, 
fiffay  5. 

L  Thing 


282  Of  Mans  Pojiure.        Book  V. 

I.  Thing  that  prefents  itfelf  to  our  View,  is  the 
EreS  Pojiure  (b)  of  Man's  Body ;  which  is  far  the 
moft,  if  not  the  only  commodious  Pofture  for  a 
rational  Creature,  for  him  that  hath  Dominion 
over  the  other  Creatures,  for  one  that  can  invent 
ufeful  Things,  and  pradtife  curious  Arts.  For 
without  this  creft  Pofture,  he  could  not  have 
readily  turned  himfelf  to  every  Bufinefs,  and  on 
every  Occafion.     Jiis  Hand  (c)  particularly  could 

not 


(h)  Ad  banc  fraviientiam  IJatura  tam  diligentum  [of  which  h« 
liad  been  before  fpeaking]  tamqve  fiUrtem  adjungi  multa  foJfunU 
e  quibus  tnt'eUtgatur^  quantise  res  bominihus  a  Deo^  quamque  exi^ 
mia  tribtttajunt :  qui  prifnum  eos  bumo  excttatos^  ceifos  &  ereSos 
ionfiituiti  ut  Dfortim  cognilionmy  icelum  intuentesj  capere  pojjunt, 
Sunt  enim  e  terra  bomines  tion  ui  incoLr,  atque  babitatores^  fed  quafi 
fpeQatoret  fuperarum  rerum^  atque  cceleftiumy  quorum  fpeSiaculum 
4ul  nuUum  aliud  genus  animantium  per tineu  Cic.  de  Nat,  Deor. 
lib.  ii.  cap.  56. 

(c)  Ut  autem  fapientijjimum  animalium  eft  Homo^  fie  £ff  Manui 
Junt  Qrgana  Jdpienti  animali  eon-vetriefitia.  Nam  enim  quia  'Manus 
babuiiy  propter ea  eft  fapientijjimum^  ut  Anaxagoras  ditebat ;  fed 
quiafapientijftmum  traty  propter  hoc  Manus  babuit^  ut  reSiiJpme  cen» 
Juit  Ariftoteles,  Non  ehtm  Manus  ipfa  bominum  artes  docuerunt^ 
fed  Ratio,  Manus  autem  ipfa  funt  artium  orzanutn^  l^c,  Galen, 
dc  Uf.  Part  lib.  i.  cap.  3.  After  which,  m  the  reft  of  this  firft 
Book,  and  Part  of  the  (econd,  he  copfiders  the  Particulars  of 
the  Hand,  in  order  tq  enquire  as  he  faith,  cap.  v.  Num  earn 
cmnino  Conftitutionem  baheat  [manus]  quia  meliorem  almm  habere 
non  potuit: 

Of  this  Part,  (and  indeed  of  the  other  Parts  of  human  Bo-, 
dies)  he  gives  fo  good  an  Account,  that  I  coofefs  I  could  not 
but  admire  the  Skill  of  that  ingenious  and  famed  Heathen. 
For  an  Example,  (becaufe  it  is  a  little  out  of  the  Way,)  I  /hall 
pitch  upon  his  Account  of  the  diiFerent  Length  of  the  Fingers, 
jib.  i.  cap.  24.  The  Reafon  of.  this  Mechanifm,  he  faith,  is^ 
That  the  Tops  of  tht  Fingers  may  come  to  an  Eqcaiity,  Cum 
magnas  aliquas  moles  in  circuit u  comprebendunt ,  i^  cum  infeipfts 
humiJum  fvil  parvum  corpus  eontinere  conantur*  —  ApparenWero^ 
in  unam  circuit  circumferentiam  con'venire  Digiti  quinque  in  a^io» 
nibus  bujufmodi  maxim}  quando  exquifitefpbaricum  corpus  compre* 
hendunt.  And  this  Evennefs  of  the  Fingers* Ends,  in  gr^fping 
fcherical,   ^nd  other   round  Bodies*  he  truly  enough  faith, 

%  makes 
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not  have  been  in  fo  great  a  Rcadinefs  to  execute 
the  Commands  of  the  Will,  and  Diftates  of  the 
Soul,  His  Eyes  would  have  been  the  moft  prone, 
and  incommodioufly  fituated  of  all  Animals;  but 
by  this  Situation,  he  can  cad  his  Eyes  upwards, 
downwards,  and  round  about  him;  he  hath  a 
glorious  Hemifphere  of  the  Heavens  (d)^  and  an 
ample   Horizon  on  Earth  (e)^    10  entertain  his 

£ye. 

And 


makes  the  Hold  the  firmer.  And  it  feems  a  noble  and  pious 
Defign  he  had  in  foftri£Hy  furveying  the  Parts  of  Man's  Body* 
which  take  in  his  own  tranflated  Words,  Cum  mult  a  namque 
tjfet  apud  <vetere5y  tam  Medicos ^  qtiam  Fhilofophos  dt  utilitate  par^ 
ticularum  dijjinfio  (quidam  enlm  corpora  noflra  nullis  gratia^  ejji 
fada  txijiimanty  nuildque  omnino  arte ;  alii  autem  W  alicujus  gra^ 
tldj  5ff  artificioje^^^)  primum  quidemtanta  hujus^diffenfionis  x^it9* 
pioy  iirveiiire  fiudui  ;  deinde  *uero  ^  unam  aliquam  uni'verjfaUm 
methadum  conflttuere^  qua  fingularum  partium  corporis^  &  €9^ 
rum   qua .  illis  4ccidum  utilftatim  invenin  p^JJemuu     Ibid  cap. 

(d)  Pronaque  cum  fpeSant  animalia  cater  a  terram^ 
Oj  Homini  fuBlime  dedit^  calumque  tutri 

•  JhS^*  ^  eredios  adjidera  toiUre  *uultus, 

Ovid.  Metam.  lib.  u  car.  84. 

(e)  IF  any  (hould  be  fo  curious,  to  defire  to  know  how  far 
a  Man's  Profped  reachcth,  by  Means  of  t)}e  Height  of  his 
Eye,  fuppofing  the  Earth  was  an  uninterrupted  Globe  ;  the 
Method  is  a  common  Cafe  of  right-angled  plain  Triangles^ 
where  two  Sides,  and  an  oppoitte  Angle  are  given  :  Thus 
in  Fig.  4.  j4HB  i^  the  Surface*  or  a  great  Circle  of  the 
terraqueous  Globe;  C  the  Center,  H  C  its  Semidiameter, 
jE"  the  Height  of  the  Eye;  and  forafmuch  ^%  H  E  is  a  Tan- 
genti  therefore  the  Angle  at  H  is  a  right  Angle :  So  that 
there  are  given  HC  ^g9j  386  Miles,  or  21034781  EngUjh 
"FttXy  (according  to  Book  11.  Chap.  ii.  i^ote  (a)\)  C  E  the 
fame  Length  with  the  Height  of  the  Eye,  on  the  Mad  of  a 
Ship,  or  at  only  a  Man's  Height,  Cffc.  added  to  it ;  and 
E  HC  the  cppofite  right  Angle.  By  which  three  Parts  gi- 
ven, it  is  eafy  to  find  all  the  other  Patts  of  the  Triangle.  And 
firfl,  The  Angle  at  C,  in  order  to  find  the  Side  HE^  the 
Proportion  is.  as  the  Side  C  £>  to  (he  Angle  at  ^  i  ib  the 
^ide^C^  tp  the  Angle  at  i?9  which  beiag  fubftra<fled  out  qF 

9^ 
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And  as  chi§  EreAion  of  Man's  Body  is  the  cnoft 
complete  Pofturc  for  him  ;  fo  if  we  furvcy  the  Pro- 
vifion  made  for  it,  we  find  all  done  with  manifeft 
Defign,  the  ucmoft  Art  and  Skill  being  employed 
therein.  To  pafs  by  the  particular  Conformation 
of  many  of  the  Parts,  the  Ligaments  and  Faftnings 
to  anfwer  this  Pofture ;  as  the  Faftnings,  for  In- 


go  gr.  the  Remainder  is  the  Angle  at  C.  And  then,  as  the 
Angle  at  £,  is  to  its  oppofite  Side  HCt  or  elfe  as  the  Angle 
at  H  is  to  its  oppofite  Side  CE\  fo  the  Angle  at  C, 
to  ia  oppofite  Side  E  H^  the  vifible  Horizon*  -  Or  the  La- 
bour may  be  (hortened,  by  adding  together  the  Logarithm 
«f  the  Sam  of  the  two  given  Sides,  and  the  liOganthm  of 
their  Difference;  the  Half  of  which  two  Logarithmsy  is  the 
Iiogarithm  of  the  Side  required,  nearly.  For  an  Example, 
We  will  take  the  two  Sides  in  Yards.  By  reafen  fcarce  any 
Table  of  Logarithms  will  fenre  us  farther*  The  Semidi- 
ameter  of  the  Earth  u  701 1594  Yards  ^  the  Height  of  the 
Eye  is  two  Yard?  more,  the  Sum  of  both  Sides,  is  140231 90. 

Logar.  of  which  Sum  is,  -        •         7,1468468 

Logar,  of  two  Yards  (the  Difference)  is,      0,3010300 

■^  ■ 

Suni  of  both  Logan  -        •        •        •        7,4478768 

wi  111  ■—— i 

The  half  Sum,  -        .        -        .         37239384 

is  the  Logarithm  of  5296  Yards  =  three  Miles,  which  is  the 
Length  of  the  Line  £//,  or  Diftance  the  Eye  can  reach  at  fix 
Feet  Height. 

This  would  be  the  Diftance,  on  a  perfed  Globe,  did  the  vi- 
sual Rays  come  to  the  Eye  in  a  Arait  Line  ;  but  by  Means  of 
the  Rarefradfon*^  of  the  Atmofphere,  diftant  ObjedVs  on  the 
Horison,  appea^higher  than  really  they  are,  and  may  be  feen 
at  a  greater  Diftance,  efpecially  on  the  Sea  %  which  is  a  Mat* 
ter  of  great  Ufe,  efpecially  to  difcover  at  Sea  the  Land,  Rocks, 
i^c.  and  it  is  a  great  A^  of  the  Divine  Providence,  in  the 
Contrivance  and  Convenience  of  the  Atmofphere,  which  by 
this  Means  enlargeth  the  vifible  Horizon,  and  is  all  one,  as  if 
the  Terraqueous  Globe  was  much  larger  than  really  it  is.  As 
to  the  Height  of  the  Apparent  above  the  true  Level ;  or,  how 
much  diftant  Objects  are  raiied  by  the  Refradlions,  the  inge- 
nious and  accurate  Gentlemen  of  the  Frenclr  JcaJemy  Royal, 
have  given  us  a  Table  in  their  Mio/uret  tf  tie  Earth,  Art. 
I?- 

ft^nce. 
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ftancc,  of  the  Pericardmm  to  the  DiapbragWy  (which 
is  peculiar  to  Man  (f)  •,  I  fay,  pafling  by  a  deal  of 
this  Nature,  manifelUng  this  Pofture  to  be  an  Aft 
of  Defign,)  let  us  ftop  a  little  at  the  curious  Far- 
brick  of  the  Boaes,  thofe  Pillars  of  the  Body. 
And  how  artificially  do  we  find  them  made,  how 
curioufly  placed  from  the  Head  to  the  Foot!  Th^Ver- 
tebra  of  the  Neck  and  Back-bone  (g)^  made  fiiort 
and  complanated  and  firmly  braced  with  Mufcles 
and  Tendons,  for  cafy  Incurvations  of  the  Body ; 
but  withal  for  greater  Strength,  to  fupport  the  Bo- 
dy's own  Weight,  together  with  other  additional 
Weights  it  piay  have  Occafion  to  bear.  The  Thigh* 
hones  and  Legs  long,  and  ftrong,  and  every  Way 
well  fitted  for  the  Motion  of  the  Body.  ThtFeet  ac- 
commodated with  a  great  Number  ofBones^  curioufly. 
and  firmly  tacked  together,  (to  which  muft  be  added 
the  Miniftjy  of  the  Mufcles  (h)^  to  anfwer  all  the 

Motions 


{/)  Sec  B$ok  VL  Chap.  5.  Notefg).  ' 

(g)  See  Book  IV.  Chap.  8.  Ntte  (c). 

fh)  The  MechanHm  of  the  Foot  would  appear  to  be 
wonderful,  if  I  fhould  defcend  to  a  Defcription  of  all  its 
PartB ;  but  that  would  be  two  long  for  thcfe  Notes ;  there- 
fore a  brief  ActoUnt,  (moft  of  which  I  owe  to  the  before- 
commended  Mr«  Chefiikltnt)  may  ferve  for  a  Sample :  In  the* 
firft  Place,  it  is  ncceffary  the  Foot  Ihould  be  concave,  to 
enable  us  to  ftand  6rm,  and  that  the  Nerves  and  Bloods. 
Veilcls  may  be  frtt  from  Compreffion,  when  we  (land  or 
walk.  In  order  hereunto,  the  long  Flexors  of  the  Toes 
crofs  one  another  at  the  Bottom  of  the  Foot,  in  the  Form  of 
z  St,  JndteW^  Craisf  to  incline  the  lefTer^Toes  towards  the 
great  One,  and  the  great  One  towards  the  leflqr.  The  Jhori 
Flexors  are  chiefly  concerned  in  drawing  the  Toes  towards  the 
Heefl.  The  tranf^erfalis  Pedis  draws  the  Outfides  of  the  Foot 
towards  each  other;  and  by  being  inferted  into  one  of  the 
fifamoid  Bones  of  the  great  Toe,  diverts  the  Power  of  the  ah* 
dtiSor  Mufcliy  falfly  fo  called,  and  makes  it  become  a  Flexor.- 
And  laftly.  The  peronaus  Lonpus  runs  round  the  outer  Ankle, 
and  obliquely  forwards  crofs  the  Bottom  of  the  Foot,  and  at 
I  once 
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Motions  of  the  I-egs  and  Thighs,  and  at  the  fame 
Time  to  keep  the  Body  upright,  and  prevent  its  fal- 
ling, by  readily  affifting  againft  every  Vacillation 
thereof,  and  with  eafy  and  ready  Touches  keeping 
the  Line  of  Innexion^  and  Centre  of  Gravity^  in  due 
Place  and  Pofture  (i). 

And  as  the  Bones  are  admirably  adapted  to  prop ; 
fo  all  the  Parts  of  the  Body  are  as  incomparably 
placed  to  poife  it.  Not  one  Side  too  heavy  for  the 
other;  but  all  in  nice  ^quipoife:  The  Shoulders, 
Arms,  and  Side  ^equilibrated  on  one  Part ;  on  the 
other  Part  of  ihtVifcera  6i  the  Belly  counterpoifcd 
with  the  Weight  of  the  fcapular  Part,  and  that  ufe- 
ful  Culhion  of  Flelh  behind. 

And  laftly,  to  all  this  we  may  add  the  wonder- 
ful Concurrence,  and  Miniftry,  of  the  prodigious 
Number  and  Variety  of  Mufcles,  placed  through- 
out the  Body  for  this  Service  -,  that  they  (hould 
fo  readily  anfwer  to  every  Pofture,  and  comply 
with  every  Mptioii  thereof,  without  any  previous 
Thought  or  Reflex  Aft,  fo  that  as  the  excellent  Bo- 
relli  (k)  faith,  "  It  is  worthy  of  Admiration,  that 
**  in  fo  great  a  Variety  of  Motions^  as  Running, 
*'  Leaping,  and  Dancing,  Nature's  Laws  of  jEqua- 
"  libration  ftiould  always  be  obferved;  and  when 
*•  neglefted,  or  wilfully  tranrgreffcd,  that  the  Body 
•*  muft  neceffarily  and  immediately  tumble  down. 


once  helps  to  extend  the  Tar/ui,  to  conftrid  the  Foot,  and  to 
diredl  the  Power  of  the  other  Exten/brs  to\yards  the  Ball  of  the 
great  Toe :  Hence  the  Lofs  of  the  great  Toe,  is  more  than 
of  all  the  other  Toes.     See  alfo  Mr.  Cowpir's  Anat.  Tab.  28, 

(i)  It  is  very  well  worth  while  to  compare  here  what  Bwtlli 
iaith,  DeMotuAmmal.  Par.  i.  cap.  18.  '  Di  ft atiom  Animal, 
Prop.  132,  l^c.  To  which  I  refer  the  Reader,  it  being  too 
long  to  recite  here. 

fi^Borcl.  ibid.  Prop.  142* 


CHAP. 


E  287  3 


CHAP.    Ill, 

0/  the  'Figure  and  Shape  of  Man's  Body. 

THE  Figure  and  Shape  of  Man's  Body,  is  the 
moft  commodibos  that  could  poflibly  be  in- 
vented for  fuch  an  Animal ;  the  moft  agreeable  to 
his  Motion,  to  his  Labours,  and  all  his  Occafiohs. 
For  had  he  been  arational  Reptile,  he  could  no^ 
have  moved  from  Place  to  Place  faft  enough  for  his 
Bufinefs,  nor  indeed  have  done  any  almoft.  Had  he 
been  a  rational  Quadrupede,  among  other  Things 
he  had  loft  the  Benefit  of  his  Hands,  thofe  noble 
Inftruments  of  the  moft  iifeful  Performances  of  the 
Body.  Had  he  been  made  a  Bird,  befides  many 
other  great  Inconvcniencies,  thofe  before-mention- 
ed of  his  Flying  would  have  been  fome.  In  a  Word 
any  other  Shape  of  Body,  but  that  which  the  All- 
wife  Creator  hath  given  Man,  wouW  have  been  as 
incommodious,  as  any  Pofture  but  that  of  ereftj  ic 
would  have  rendered  him  more  helplefs,  or  h'ave 
put  it  in  his  Power  to  have  been  more  pernicious  • 
or  deprived  him  of  Ten  thoufand  Benefits,  or  Pica! 
fures,  or  Conveniences,  which  his  prefent  Figure 
capacitates  him  for. 


CHAP. 


[  5^«^1 


C  H  A  P.    IV. 

Of  the  Stature  and  Size  of  Man's  Body, 

AS  in  the  Figure,  fo  in  the  Stature  and  Size  of 
Man's  Body,  we  have  another  manifcft  Indi- 
cation of  excellent  Defign.  Not  too  Pygmean  (a% 
nor  too  Gigantick  (b)^  either  of  which  Sizes  would 
in  fome  Particular  or  other,  have  been  incommo-^ 
dious  to  himfelf,  or  to  his  Bufinefs,  or  to  the  reft  of 
his  Fellow  Creatures.  Too  Pygmean  would  have 
rendered  him  too  puny  a  Lord  of  the  Creation  i  too 
impotent,  and  unfit  co  manage  the  inferior  Crea« 
tures ;  would  have  expofed  him  to  the  Aflauks  of 
the  weakeft  Animals,  to  the  ravening  Appetite  of 
voracious  Birds,  and  have  put  him  in  the  Way,  and 
endangered  his  being  trodden  in  the  Dirt  by  the 
larger  Animals.  He  would  have  been  alfo  too  weak 
for  his  Bufinefs,  unable  to  carry  Burdens ;  and,  in 
a  Word,  to  tranfaft  the  greater  Part  of  his  La- 
bours and  Concerns. 

And  on  the  other  hand,   had  Man's  Body  been 
made  too  monftroufly  ftrong,  too  enormoully  Gi- 


(a)  What  is  here  urged  about  the  Size  of  Mao^s  Body,  may 
anfwer  one  of  Lucretiuys  Reafoos,  why  Nil  ex  nibilo  gignitur^ 
His  Argument  is.  ' 

Denique  cur  Homines  tames  natura  parare 
Nonpotuit^  pedibus  qid  pontum  per  *vade  pojfent 
^ranfire^  \3  magnoi  mambus  di*velUre  monteis  f 

Lucret.  lib.  i.  carm.  200. 

(h)  Haud facile  fit  ut  quifquam  l^  ingentes  corporis  vires^  ^  in* 
gemumfubUle  habeat.    Diodor.  Sic.  lib.  xvii, 

gantick 
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gantick  (c)^  it  would  have  rendered  him  a  dange* 

rous 


(c)  Ahhoogh  we  read  of  Giants  before  t^oab^^  Flood,  Get. 
vi.  4.  and  more  plainly  afterwards  in  Numh.  xiii.  3 2.  yet 
there  is  great  Reaton  to  think  the  Size  of  Man  was  always  the 
fame  from  the  Creation.  For  as  to  the  Nepbilim,  or  Giants^  in 
Gen*  vi.  the  Ahtients  vary  about  them ;  feme  taking  them  for 
great  Atheifls»  and  Monfters  of  Impiety,  Rapine,  Tyranny,  and 
all  Wickednefs,  as  well  as  of  monftrous  Stature,  according  as 
indeed  the  Htbrenu  Signification  aIlow;s. 

And  as  for  the  Nephilim^  in  Numb.  xiii.  which  were  evident* 
\y  Men  of  a  Gigantick  Size,  it  moft  be  confidered,  that  it  is 
very  probable,  the  Fears  and  Difcontentaients  of  the  Spies 
taight  add  fomewbat  th€freunto. 

But  be  ^he  Matter  as  it  will,  it  is  very  manifeft,  that  in  both 
thefe  Places,  Giants  are  fpoken  of  as  Rarities  and  Wonders  of 
the  Age,  not  of  the  common  Stature.  And  fach  In  dances  we 
have  had  in  all  Ages;  exceptine  fome  fabulous  Relations; 
fach  as  I  uke  to  be  that  of  TbemBboccbus^  who  is  faid  to  have 
been  dug  up.  Anno  161 5,  and  to  have  been  higher  than  the 
Trophies,  and  26  Feet  long ;  and  no  better  I  fuppofe  the  Gi- 
ants to  have  been  that  OL  Magnus  gives  an  Account  of,  in  his 
5  th  Book,  fuch  as  Hart  ben  ^  and  StarcbaUrt  among  the  Men; 
and  among  the  Women,  Rsperta  eft  (faith  he)  puella — in  capite 
nfulturata^  ac  mertua^  induta  cblan^ie  purpurea^  longitudinis 
tubiiorum  50,  latitudinis  inter  bumeros  quatuor*  Ol.  Mag.  HiiL 
lib,  V.  cap.  2.    •  .  ' 

But  as  for  the  more  credible  Relations  of  GoUatb^  (mibofi 
Heigbt  ivas  6  Cubits  and  a  Span,  i  Sam.  xvii.  4.  which,  ac- 
cording to  the  late  curioas  and  learned  Lord  Bilhop  of  Peterh* 
rougb^  is  fomewhat  above  1 1  Feet  Englijh^  mid.  Bifhop  Cum* 
htnani  of  Jiwjh  Wtigbts  and  Meafwres^)  of  Maximus  the  Em- 
peror, who  was  9  Feet  high,  and  others  in  Auguftus^  and  other 
Reigns,  of  about  the  fame  Height:  To  which  we  may  add^ 
the  Dimenfions  of  a  ^lr/f/9ff,  dug  up  lately  in  the  Place  of 
a  R^man  Camp  near  St*  Albans,  by  an  Urn,  infcribed,  Mar- 
€MS  Antoninus  i  of  which  an  Account  is  given  by  Mr.  Chejelden^ 
who  judgeth  by  the  Dimjenfions  of  the  Bones ^  that  the  Per- 
fonwas  8  Feet  high.  Fide  Pbilof.  Tranf.  N"^.  233-  Thefe 
antique  Examples  and  Relations,  I  fay>  we  can  match,  yea, 
oot-do,  with  modern  Examples;  of  which  we  have  divers  iii 
y  Ludolpb.  Commtnt*  inHi/l,  ^tbiop,  lib.  i.  cap.  z.  fe<Sl.  22r 
Magus,  Conringius,  Dr.  Hakewiil,  and  Others.  Which  latter 
relates  from  NannsKt  of  Porters  and  Archers  beionging  to  the 
Emperor  q{  China ^  of  15  Feet  high  ;  and  others  from  fureh^^ 

U  of 
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rous  Tyrant  in  rfic  World,  tooftrongC^;,-  tefdine 

Refpefts, 


of  I  o  and  12  Feet  faighi  and  more.  See  tbe  learned  Author'a 
Jfoiog.  p.  20S. 

Thefe  indeed  exceed  what  I  huve  ie«n  in  EftgianJ ;  biit  in 
1684,  I  royfelf  meafored  an  JhJ^  Youthy  faid  to  be  vox.  1$ 
Years  old,  who  was  7  Feet  near  8  Inches ;  and  in  i6gj,  a  Wc-> 
inan  who  wjis  7  Feet  3  Inches  in  Heigh t» 

But  for  tjie  ordinary  Size  of  Mankind»,in  all  Probability,  it 
was  always  (as  I  faid)  the  fame^  as  may  appear  from  the  Mo* 
numents.  Mammies,  and  other,  antient  Evidences  to  he  ften 
at  this  Day,  The  moft  aatieht  Monemenc  at  thb  Day,  I 
prefume,  is  that  «f  Ckt^tt  in  the  Arft  and  faireft  'Pyramid 
o{  Egypt ;  which  was,  no  doubt,  made  of  Capacity  every  way 
A^iHcient  to  hold  the  Body  of  fo  great  a  Ferfon  as  Wat  in- 
tended to  be  laid  dp  in  it :  Bat  this  vre  find,  by  the  nice  Md* 
fares  of  our  curious  Mr,  Grea^is,  hardly  to  exceed  our  coiii« 
|[non  Coffias.  fi^  ^o//#aO  P^tt  wiikin  (failh  fas)  is  im  Lemgtk 
pniy  6,488  FaU^n^  ih  Bre^dib  but  t^zi^  Fe0 :  the  IhpA 
a, 860  Fe€t.  A  narrow  Space ^  jit  lurge  ea^g^  to  ct/Htitht.d^ 
m^  patent  and  Jreadful  Monarchy-  hiing  ^tea4 1  i»  'whqm  Ihfhgt 
^U  Egyt)t  njoas  U>0  ft r eight  and  narrow  a  Cirf^'t,  Bj  thefe  Uf* 
ntenfans^  and  byfuch  other  Oh/enuatiom^  a$  haite  been  tak/tn  hy 
me/rom/e'veral  emhaimed  Bodies  in  Egypt,  «iv#  iftrey  conclnde  sbert 
is  no  Decay  in  Naiwrt^  (though  the  ^ueftion  is  as  old  as  HomtVf) 
tut  that  the  Men  of  this  Age  are  the  fame  Ssatwre  thfy  were  ^ar 
3000  Tears  ago.  Vide  Greaws  of  the  Pyram.  in  i6^S>  in  Rq(f*% 
CoWtOi.  <s(  Tra<iK  Tom.  i.  p.  118. 

.  To  this  more  antient,  we  may  add  others  of  a  later  Date*  Of 
which  take  thefe,  among  others,  from  the  oiirious  and  learned 
U<ikewilU  The  Tombs  at  Pi/s^  that  are  fame  thoufand  Years 
Aid,  are  not  longer  than  ours ;  fo  is  Athelft4tni*^  in  Mahiujku9% 
Church ;  fo  Sehha's  in  St.  PauI\  of  the  Vear  693  ;  fo  ^thoi^ 
dred'^y  &c.     Apol.  216,  ^r. 

The  fame  Evidence  we  have  alfo  from  the  Armour,  Shield^ 
VeiFels,  and  other  Utenfils  dug  op  at  thj^  Day.  The  Brafi, 
^Imet  dug  np  at  Metaufum^  which  was  not  doubted  to  have 
been  left  there  at  the  Overthrow  of  A/drukal^  will  £t  oneof  ewr 
Men  at  this  Day. 

.  Nay,  befides  all  this,  probably  we  have  foiae  more  cettain 
Evidence.  Aug^us  was  5  Feet  9  Incite*  high,  which  was  the 
jeft  Meafare  of  pur  famous  Queea  EUzaieth,  who  exceeded 
his  Height  2  Inches,  if  prope;r  AlJowanpe  be  made  for  the  Dif^ 
ference  between  the  Roman  and  oor  Foot*    F'ide  Hakew.  ii*  /• 

:^  CdJ  To  the  Stature  of^en  in  the  foregomg  Note,  we  'may 

add 
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RefpeAs,  even  for  hrs  own  Kind«  as  well  as  thts 
other  Creatures.  Locks  and  Doors  might  per- 
haps have  been  Riade  of  fufEcient  Strength  to  have 
barricaded  our  Houies ;  and  WaUs,  and  Ramparts 


iidd  fome  Pemarks  about  their  onofaal  SfYengtL  That  of 
SampfoH  (who  is  not  (aid  to  have  exceeded  other  Men  in  Su* 
imrc,  as  he  did  irt  Swcngth)  is  Well  known.  So  of  old,  Hi^or^ 
Diomtdesy  Hercules,  and  Jjax^ '  are  famed ;  and  fincc  them 
many  others ;  for  which  1  (hall  feek  no  fiircher  than  the  be- 
fore-commended Haienvill,  who  hf  his  great  and  curious 
Learning,  Kath  often  rooft  of  the  Examples  that  are  to  be 
Biet  with»  on  all  his  SubjeAs  he  undertakes.  Of  the  Afcej:* 
Ages  he  names  C.  Mariust  Maximinus^  Aureliant  Scander^ 
berg,  harden,  Tamerlane,  Sijka,  znd  Hunnlades.  Anno  1 5  29, 
Klunher,  Provoft  of  the  great  Church  at  Mi{nim,  carried 'k 
Pipe,  of  Wine  out  of  the  Cellar,  and .  laid  it  in  the  Cam 
M^lus  faw  one  hold  a  Marble  PilUr  in  his  Hand  5  Fe^t 
lonfi:,  and  i  Foot  diameter,  which  he  tofled.  up  in  the  Air, 
ana  catched  again,  as  if  it  were  a  Ball.-  Another  o^  Mantua, 
arid  a  little  Man,  Named  Rodamas,  could  break  a  Cable,  ^/« 
£rnmulo  Burg  fetched  dp  Stairs  ati  ^fs  laden  with  Wood,  £ftd  ~ 
threw  both  into  the  Fire,  At  Confiantinobli-,  Anno  1582,  one 
lifted  a  Piece  of  Wood,  that  twelve  Men  could  fcafteraife^ 
then  lying  along,  he  bare  a  Stone  that  ten  Men  could  but 
jtfd  roll  to  hini.  C  bi  Fronfierge,  Baron  Mindlcheimi  coold 
raUe  a  Man  off  his  Seat,  wich  only  hk  middle  Finger  ;  ilcp 
an  Horfe  in  his  full  Career  ;  and  fhove  a  Cannon  out  of  ip 
Place.  Cardan  h^  a  Man  dance  with  two  Men  in  his  Arm?, 
two  on  bis  Shoulders,  and  one  on  his  Neck.  Pataceua,  Cd^* 
tain  of  the  Cofatks,  could  tear  an  Horfe-ftoe;  (and,  if  I  ix>if- 
take  not,  the  fame  is  reported  of  the  preient  King  Augu/us  of 
FoiafidJ  A  Gigantick  Woman  of  the  Netherlands  could  lift 
a  Barrel  o£  Hamburg  Beer.  Mr.  Cartw  had  a  'retfant/that 
could  carry  a  Butt's  Length,  6  Bufbels  of  Wheaten  lA/tA  (df 
15  Gallons  Mc;afure)  with  the  Lubber  the  Milter,  of  24.  Years 
of  Age,  on  the  Top  of  it.  And  J,  figman^  ofthe  fame  Comi»- 
ty,   cottl^  carry  the  Carcafs  of  an  Ox.     Fide  Hakewill,  ib.  ^. 

238. 

Firos  aliquot  mederna  memoria  tarn  a  mimralibus,  quam  alas 
Stuihia  y  Goibia  fro<vinciis  adducere  eongruit,  tantd  fortitudint 
fr^editot,  ul  qui/que  eorum  in, humros fubtevatum  E^uttM,  *vel  Bt- 
.  vem  mii06mm*  ttno  vaf  ferri  600,  8co,  ant  1000  iibrnrum  (quale 
tS  afiqit^e  Fuella  Itvare  pojffunt,)  ad  pluira  ftadia  foftaVet,  Ol. " 
M»g,  ubifupra. 

•      U  2  '     might 
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might  perhaps  have  been  made  ftrong  enough  ro 
have  fenced  our  Cities.  But  thefe  Things  could 
not  have  been  without  a  great  and  inconvenient 
Expence  of  Room,  Materials,  and  fuch  Necefla- 
ries,  as  fuch  vaft  Strufturcs  and  Ufcs  would  have 
occafioncd  ;  more  perhaps  than  the  World  could 
have  aflforded  to  all  Ages  and  Places.  But  let  us 
take  the  Defcant  of  a  good  Naturalift  and  Phyfi- 
cian  on  the  Cafe  (e).  *•  Had  Man  been  a  Dwarf, 
<*  (faid  he)  he  had  fcarcc  been  a  reafonable  Crea- 
*^  ture ;  For  he  muft  then  have  had  a  Jolt  Head  ^ 
*^  ft)  thcrt  would  not  have  been  Body  and  Blood 
••enough  to  fupply  his  Brain  with  Spirits;  or  he 
**  mud  have  had  a  fmall  Head,  anfwerable  to  his 
«'  Body,  and  fo  there  would  not  have  been  Brain 
••  enough  for  his  Bufinefs. — Or  had  the  Species  of 
•'Mankind  been  Gigantick,  he  could  not  have. 
**  been  fo  commodioufly  fupplicd  with  Food :  For 
•*  there  would  not  have  been  Fleflx  enough  of  the 
*«  bcft  edible  Beafts,  to  ferve  his  Turn.  And  if 
••  Beafts  had  been  made  anfwerably  bigger,  there 
«*  would  not  have  been  Grafs  enough.  And  fo  he 
goeth  on.  And  a  little  after,  <^  There  would  not 
•'  have  been  the  fame  Ufe  and  Difcovery  of  his 
*'Reafon;  in  that  he  would  have  done  many 
**  Things  by  mere  Strength,  for  w4iich  he  is  now 
'•*  put  to  invent  innumerable  Engines — Neither 
*'  could  he  have  ufed  an  Horfe,  nor  divers  other 
•<  Creatures.  But  being  of  a  middle  Bulk,  he  is 
"  fitted  to  manage  and  ufe  them  all.  For  (faith 
•*  he)  no  other  Caufe  can  be  afligned,  why  a  Man 
«'  was  not  hiade  five  or  ten  times  bigger,  but  his 
•*  Relation  to  the  reft  of  the  Univerfe."  Thus  far 
bur  curious  Author. 


(ej  Grew*«  Cofm9h  Sa(r.  B,  i.  Ch.  5.  /eS.  25. 

CHAP. 
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C    H    A    p.     V. 

Of  the  StruSlure  of  the  Parts  of  Mans  Body, 

HAVING  thus  taken  a  View  of  the  Pofture, 
Shape,  and  Size  of  Man's  Body,  let  us  \x^ 
this  Chapter  furvcy  the  Strudure  of  its  Parts* 
JBut  here  we  have  fo  large  a  Profpcdt,  that  it 
would  be  endlcfs  to  proceed  upooL  Particulars.  If, 
muft  fuffice  therefore  to  take  Notice,  in  general 
only^  how  artificially  every  Part  of  our  Body  is 
made.  No  Botch,  no  Blunder,  no  unnecelTary  Ap^^ 
paratus^  (or  in  other  Words)  no  Signs  of  ChanccC^^; 
but  every  Thing  curious,  orderly,  and  performed 
in  the  fhorteft  and  beft  Method,  and  adapted  to 
the  moft  compendious  Ufe.  What  one  Part  is 
there  throughout  the  whole  Body,  bu;  what  is 
compofed  of  the  fkteft  Matter  for  that  Part; 
made  of  the  moft  proper  Strength  and  Texture; 
fliaped  in  the  complcatcft  Form ;  and,  in  a  Word, 


{aj  It  is  manifeftly  an  Argument  of  Pefign,  That  in  the  Bo* 
dies  of  different  Animals^  there  is  an  Agreement  of  the  Parts, 
So  far  as  the  OccaAoos  and  Offices  agree ;  but  a  Difference  of 
.tboie,  where  there  is  a  Difference  of  thefc.  In  an  Human 
Body  ar«  many  Parts  agreeing  with  thofe  of  a  Dog,  for  Inftance; 
bat  in  his  Forehead,  Fingers,  Hand,  Inftruments  of  Speech, 
and  many  other  Parts,  there  are  Mufcles,  and  other  Membersr^ 
which  are  not  in  a  Dog.  And  fo  contrariwife  in  a  Dog, 
.whic}i  is  not  in  a  Man.  If  the  Reader  is  minded  to  fee 
wh^t  particular  Mufcles  are  In  a  Man,  that  are  not  in  a  I>og  $  , 
or  in  a  Dog,  that  are  not  in  an  Human  Body,  }et  him  con-  -'■ 
fujt  the  j;uripjtt3  and  accurate  Anatomifl,  Dr.  Dftug.lafs\Myofr. 
ffimfar^ 

U  5  accoutcred 
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accoutercd  with  every  Thing  neceflary  for  its  -Mo- 
tion, Office,  Nouriihmcnt,  Guard,  and  whatnot! 
What  fo  commodious  a  Strudure  and  Texture 
could  have  been  given  to  the  Bones,  for  Inftance^ 
to  make  them  firm  and  ftrong,  and  withal  light, 
as  that  which  every  Bone  in  the  Body  hath  ?  Who 
could  have  Ihapcd  them  fo  nicely  to  every  Ufe, 
^and  adapted  them  to  every  Part,  made  them  of 
fuch  juft  Lcrigths,  given  them  fuch  due  Sizes  and 
Shapes,  channelled,  hollowed,  headed,  lubricated, 
and  every  other  Thing  miniftring,  in  the  beft  and 
moil  compendious  Manner  to  their  feveral  Places 
and  Ufcs  ?  What  a  glorious  Colleftion  and  Combi- 
nation have  we  alfo  of  the  moft  exquifite  Workman- 
Ihip  and  Contrivance  in  the  Eye,  in  the  Ear,  in  the 
Hand  (h)^  in  the  Foot  (c)y  in  the  Lungs,  and  o- 
tber  Parts  already  mentioned  ?  What  an  Abridg- 
ment of  Art,  what  aVaHetyof  U.fesC^>  hath  Nature 


(h)  Galen  having  defcribcd  the  Mufcies,  Tendons,  and 
Other  Pares  of  the  Fingers,  and  their  Motions,  cries  oot.  Cm- 
Jidera  igifur  ttiam  hie  mirahikm  Crbatori  %  fafieuiiam  !  Dc 
Uf.  Part.  lib.i.  cap.  i8»  / 

(c)  And  not  only  in  the  Hand,  but  in  hii  Account  of  the 
Foot  (lib.  iii )  he  frequently  takes  Notice  of  what  he  calls,  ^r- 
teutt  Provident ioM  faf  Safientiam  Conditoris,  As  cap,  xiii.  jia 
igitur  non  a^uum  eft  hie  quoque  admirari  Pro'videHtfam  Condiierut 
qui  ad  tttrumqut  vfum^  etjs  eerie  conHrariumf  exaSe  eefn/euien^ 
fes  y  confentientes  lU'vicetn  fahricaius  eft  mius  memhrt  ^  [tibiae] 
farticulasf  And  at  the  End  of  the  Chap*  ^od  ft  cmnis  qu€t 
ipfarum  funt  pariium  tnente  mmutaverimus,  neqm  in^enerimtu 
fofttienem  aliam  meliorem  ea  quam  rutncjortiia/untj  neque  figuretm^ 
peque  magnitudineKii  neque  connexianem,  iteque  Cut  faneis  mmtia 
(ompleSar)  aliud  quidq^am  torufn^  qua  corporihus  neeejjktto  stif 
Junt,  perfeBi£imam  pronunciare  efortett  l^  undique  reUe  cenftitu^ 
tamfr4jen^em  ejus  conftruSiicnem*  The  like  alfo  cot^ludes,  chap. 
I5r 

(dj  At  enim  Opiftcii.  indvfirii  maximum  eft  indtduM  (quemai- 
podum  ante  f{epenumero  jam  diximus)  its  qu4e  ad  atium  ufumfKerun$ 
fomparata^  dd  alias  qucque  utilitates  abutiy  neque  lahware  ut  fin* 
^lis  utilitatihus  fingulas  J'ac^at  froprias  partieuias.  Galen  ubi 
?Mpra,  lib.  n.  pap.  y, 

laid 
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laid  upon  that  one  Member  the  Tongue,  the  grand 
Inftrumem  of  Tafte,  the  faithful  Judge,  theCenti- 
nel,  the  Watchman  of  all  our  Nourifhmcnt,  the  arc- 
fpl  Modulator  of  our  Voice,  the  ncccflary  Servant 
of  Ma(lication%  Swallowing,  Sucking,  and  a  great 
deal  beHdJs  ?  But  I  muft  defift  from  proceeding 
upon  Particulars,  finding  I  am  fallen  upon  what  I 
propofed  to  avoid. 

And  therefore,  for  a  Clofe  of  this  Chapter,  I 
fhall  only  add  Part  of  a  Letter  I  received  from  the 
before  commended  very  curious  and  ingenious  Phy- 
fician  Dr.  Tancred  SLoHnfon :  IVbat  (faith  he)  can 
poffibly  be  better  contrived  for  animal  Motion  and  Life^ 
than  the  quick  Circulation  of  the  Shod  and  Fluids^ 
'sdncb  run  out  of  Sight  in  capillary  Vejfels^  and  very 
minute  Du£ls^  without  Impediment^  (except  in  form 
Difeafes^)  being  alldireSed  to  their  peculiar  Glands  and 
Channels  J  for  the  different  Secret  ion  j  fanftbleandinfdn^ 

Jihle  ;  .whereof  the  laft  is  far  the  great  eft  in  ^antity 
and  EffeRs^  as  to  Health  and  Sicknefs^  acute  Diftem^ 
pers  frequently  arifingfroma  Diminution  of  Tranfpira^ 
tion^  through  the  cutaneous  Chimnys^  and fome chronic 
cal  Ones^  from  an  Augmentation :  IVbereaSy  Obft ruc- 
tions in  the  Liver^  PancnaSy  and  other  Glands^  may 
only  caufe  a  Scbirrus,  a  Jaundice^  an  Ague^  a  Dropfy^ 
cr  other  flow  Difeafes.  So  an  Increafe  of  that  Secretin 
on  may  accompany  the  general  CoUiquations^  as  in 
Fluxes  J  beilick  Sweats  a^d  Coughs^  Diabetes^  and  o» 
tier  Confumptions.  IVhat  a  mighty  Contrivance  is  thefe 
to  pref^rve  thefe  due  Secretions  from  the  Bloody  (o'n 
which  Life  fo  much  defends^)  by  frequent  Attritions^ 
and  Communications  of  the  Fluids  in  their  Paffagi 

.  through  the  Hea't^  the  Lungs^  and  the  whole  Syftm  of 
the  Mufcles  ?  What  Meanders  and  Contortions  of  Fef 

.felSy  in  'thi^  Organs  of  Separation  ?  And^  IVhai  a  Con^i^ 
courfe  oj  Eiaftich  Bodies  from  the  Air,  to  fupply  the 
Springs^  and  continual  MotioH  offome  Parts^  not  only 
in  Sleeps  and  Reft  j  but  in  long  violent  Exercifes  of  the 

U  4  Mufcleif 
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Mufcks?  fFhfe  Force  drive  the  Fluids  round  in  a  won- 
derful  rapid  Circulation  through  the  minutejt  Tubes^ 
ajfifted  by  the  confiant  Pabulum  of  the  Atmojphere^  and 
their  own  Etaftick  Fibres j  wbicbimprefs  that  Velocity 
on  the  Fluids. 

Now  1  have  mentioned  fome  Ufes  of  the  Air^  in  car- 
rying ofifeveral  FunHions  in  animal  Bodies ;  /«wy  add 
the  Share  it  hath  in  all  the  Digejlions  of  thefoUd  and 
fluid  Parts.  For  when  this  SyftemofAir  comesj  by  Di^ 
vine  Permit tancCf  to  be  corrupted  with  poifonous^  acri- 
monious SteafriSy  either  from  the  Earthy  from  Merchan- 
difcy  or  infested  BodieSy  what  Havock  is  made  in  all  the 
Operations  of  living  Creatures?  'the  Parts  gangrene^ 
and  mortify  under  Carbuncles^  and  other  Tokens :  In- 
deed the  whole  Animal  Oeconomy  is  ruined ;  offuch  Im^ 
portance  is  the  Air  to  all  tbf  Parts  of  it.  Thus  my 
learned  Friend, 


,,V£*f%^ 
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C  H  A  p.    VL 

Of  the  Placing  the  Parts  of  Manj^  Body, 

IN  this  Chapter  I  propofe  to  confider  the  Lodg- 
ment of  the  curious  Parts  of  Man's  Body, 
which  is  no  Icfs  admirable  than  the  Parts  them- 
felves,  all  fet  in  the  moft  convenient  Places  of  the 
Body,  to  miniftcr  to  their  own  feveral  Ufes  and 
Purpofes,  and  affift,  arid  mutually  to  help  one  ano- 
ther. Where  could  thofe  faithful  Watchmen  the 
Eye,  the  Ear,  the  Tongue,  be  lb  commodioufly 
placed,  as  in  the  upper  Part  of  the  Building? 
Where  could  we,  throughout  the  Body,  find  fo 
proper  a  Part  to  lodge  four  of  the  five  Senfcs,  as 
m  the  Head  (a)^  near  the  Brain  (b)^  the  commoa 
Senfory,  a  Place  wcU  guarded,  and  of  little  other 
Ufe  than  to  be  a  Seat  to  thofe  Senfes  ?  Arid,  How 
could  we  lodge  the  fifth  Senfe,  that  of  Touching^ 
otherwife  (c)^  than  to  difperfe  it  to  all  Parts  of  the 


{a)  Sin/ujf  intirpntis  ac  nunttirtrum^  in  capitis  lanquam  im 
areif  mirifice  ad  ujus  ntaffarios  IS  faUu  ^  tollocati  Junt.  Nam 
§€uli  ianquam  fpiculatons^  ahijfimum  hcum  obtiutnt ;  ix  quo  flu* 
rtma  con/ficientes^  funganturfuo  tnuntre,  Et  aures  cumfonum  rf- 
(tpert  dthtant^  qui  naturd  in  fublimt  ftrtvr ;  reQ^  in  illis  torpwum 
fartibus  colUcatte  funt.  Cicer.  de  Nat.  Deor.  lib,  ii.  cap.  56* 
ubi  plura  de  cseteris  Senfibus. 

(b)  Galen  well  obferves.  That  the  Nerves  miniftring  to  Mo- 
tion, are  hard  and  firiUt  to  be  lefs  fabjeft  to  Injury ;  but  thofe 
minillring  to  Senfe,  are  ibftand  tender;  and  that  for  this  Rea- 
fon  it  is^  that  four  of  the  ^^re  Senfes  are  lodged  fo  near  the 
Brain,  wx*  partly  to  partake  of  the  Brain's  Softnefs  and  Ten* 
dernefs>  and  parcly  for  the  Sake  of  the  flrong  Guard  of  the 
$kull.     Fid.  QfiL  de  Uf.  Part,  lib.  viii.  chap.  5,  6. 

(cj  Sec  Book  IV.  Cbap.  6,  Note  (c). 

Body? 
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Body  ?  Where  could  we  plant  the  Hand  (d)^  but 
juft  where  it  is,  to  be  ready  at  every  Turn,  on  all 
Occafions  of  Help  and  Defence,  of  Motion,  Ac- 
tion, and  every  of  its  ufeful  Services?  Where  could 
we  fet  the  Legs  and  Feet,  but  where  they  are,  to 
bear  up,  and  bandfomely  to  carry  about  the  Body  ? 
Where  could  we  lodge  the  Heart,  to  labour  about 
the  whole  Mafs  of  Blood,  but  in,  or  near  the  Cen- 
*  tre  of  the  Body  (e)  ?  Where  could  we  find  Room 
for  that  noble  Engine  to  play  freely  in  ?  Where 
could  we  fo  well  guard  it  againfl;  external  Harms, 
as  it  is  in  that  very  Place  in  which  it  is  lodged  and 
fecured?  Where  could  we  more  commodioufly 
place,  than  in  the  Thol'axand  Belly,  the  ufeful 
Vifcera  of  t\iok  Parts,  fo  as  not  to  fwag,  and  jog, 
and  over-fet  the' Body,  and  yet  to  minifter  fo.  har^ 
iDonioudyi  as  they  do,  to  all  tbe  feveral  Ufes  of 
Concodtion,  Sanguification,  the  Separation  of  vari-^ 
Qus  Ferments  from  the  Blood,  for  the  great  Ufes 
of  Nature,  and  to  make  Difcharges  of  wnat  is  ufc* 
lefs,  or  would  be  burthenfome  or  pernicious  to  the 
Body  (f)  ?  How  could  we  plant  the  curious  and 
great  Variety  of  Bones,  and  of  Mufcles,  of  all  Sorts 
and  Sizes,  neccfiary,  as  I  have  faid,  to  the  Support, 
and  every  Motion  of  the  Body  ?  Where  could  we 
lodge  all  the  Arteries  and  Veins,  to  convey  Nourifli- 
ment  \  and  the  Nerves,  SenGition  throughout  the 
Body  ?  Where,  I  fay,  could  we  lodge  all  theielmple* 
ments  of  the  Body,  to  perform,  their  feveral  Offi- 
ces ?  How  could  we  fecure  and  guard  them  fo  well, 


mas MoturaJifamm  Mit^  The particaJart of wliich*^  e&ttnerm^ 
by  hifli,  ie«  in  C/V.  uhifiifr^^  cap.  60. 

(e)  Sec  Biiok  YI.  CUf,  5. 

(f)  Ut  in  iiificiis  ArthiUQi  amertuat  ai  oeuUs  CsT  nariius  duitif 
ncrum  M»  qtut  proftuenfU  meeffano  tttri  iffims  aliqmd  h4hitwrm  i 

fie  natura  rtsfinnUs  (foil,  exerementa)  ftr'ocui  tmMndai/lt  ifonfibmm 
Cicer..de  Nat.  Deor.  lib*iit  caf>*5Q. 

I  at 
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as  in  the  very  Places,  and  in  the  felf-fame  Manner 
in  which  ckey  are  already  placed  in  the  Body?  And 
Uftly,  to  DRme  no  more.  What  Covering,  whac 
Pence  could  we  find  out  for  the  whole  Body,  better 
than  that  of  Nature's  own  providing,  the  Skin  ? 
(g)  How  could  we  fhape  ic  to,  or  brace  it  about 
every  Part  better,  either  for  Convenience  or  Orna- 
ment ?  What  better /Texture  could  we  give  it, 
which  although  lefs  obdurate  and  firm,  than  that  of 
fome  other  Animals;  yet  is  fo^much  the  vaort  fen- 
fible  of  every  Touch,  and  more  compliant  with 
every  Motion  ?  And  being  eafily  defenuble  by  the 
Power  of  Man's  Reafon  and  Art,  is  therefore  much 
the  propeceft  Tegument  for  a  reafonableCreaturt. 


(z)  Compare  here  Calin's  Obfervations  iff  Uf,  Part.  lib.  xL 
cap.^i^.  Alfolib.  ii.  cap.  6.  See  alfi>  Cowfir.  Mat*  wheie 
in  Tak  4.  are  very  elegant  Cou  of  the  Skin  u  clivers  Parts  of 
the  Body,  drawn  from  microfcopical  Views ;  as  alfo  of  the/4. 
filUe  PjramidaliSf  ^tfudoriftrmi  Glands  and  Yeflels,  the  Hmru 
4fC. 
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CHAP.     vir. 

Of  the  ProV'jfion  in  Mans  Body  againjt  Evils. 

HAVING  taken  a  tranficnt  View  of  the  Struct 
ture,  and  Lodgment  of  the  Parts  of  human 
»s ;  let  us  next  confider  the  admirable  Provifioo 
that  is  made  throughout  Man's  Body,  to  ftave  ofF 
Evils,  and  to  difcharge  (a)  them  when  befallen. 
For  the  Prevention  of  Evils,  we  may  take  the  In- 
ftances  already  given,  of  the  Situation  of  thofe 
faithful  Sentinels,  the  Eye,  the  Ear,  and  Tpngue, 
in  the  fuperior  Part  of  the  Body,  the  better  to  de- 
fcry  Dangers  at  a  Diftance,  and  to  call  out  prefently 
for  Help.  And  how  well  fituated  is  the  Hand  to  be 
a  fure  and  ready  Guard  to  the  Body,  as  well  as  the 
faithful  Performer  of  moft  of  its  Services  ?  The 
Brain,  the  Nerves,  the  Arteries,  the  Heart  (b)^  the 


(a)  One  of  Nature's  moft  conttant  Methods  here,  is  by  the 
Glands^  and  the  Secretions  made  by  them ;  the  Particulars  of 
which  being  too  long  for  thefe  Notes,  I  (hall  refer  to  the  modern 
Anatomifb,  who  have  written  on  thefe  Subjects ;  and  indeed 
who  are  the  only  Men  that  have  done  it  tolcriably :  Particular- 
ly, our  learned  Doflors  Cockbum^  ii/7,  Moriami/  and  others 
at  Home  and  Abroad  ^  An  Abridgment  of  whofe  Opinions  and 
Obfervations,  for  the  Reader's  Eafe,  may  be  met  with  in  Dr. 
Harris^  Lex,  Tech.  Vol.  ii.  under  the  Words  Glands^  and  A»$^ 
-mal  Secretion. 

(h)  In  Man,  an4  moft  other  Animals,  the  Heart  hath  the 
Guard  of  Bones ;  but  in  the  Lamprey ^  which  hath  no  Bones, 
(no  ndt  fo  much  as  a  Back- bone,)  the  Hear^  is  nfery  ftrangdy 
/tcwred,^  and  lies  immur'df  or  capfitlaud  in  a  CartilagCy  or  grijly 
Suhftance^  'which  include*  the  Hearty  and  its  Auricle^  .as  the  Skull 
—  doth  tL  Brain  in  other  Animms.     Power's  Microf.  Obf.  2Z. 
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Lungs ;  and,  in  a  Word,  all  the  principal  Parts, 
how  well  arc  they  barricaded,  either  with  ftrong 
Bones,  or  deep  Lodgments  in  the  Flefti,  or  fomc 
fuchthe  wifefland  fitteft  Method,  mod  agreeable  to 
the  Office  and  Aftion  of  the  Parts  ?  Bcfides  which, 
for  greater  Precaution,  and  a  farther  Security,  what 
an  incomparable  Provi(k>n  hath  the  infinite  Contri- 
ver of  Man's  Body  made  for  the  Lofs  of,  or  any 
Defeft  in,  fomc  of  the  Parts  we  can  leaft  fpare,  by 
doubling  them  ?  By  giving  us  two  Eye^,  two  Ears, 
two  Hands,  two  Kidneys,  two  Lobes  of  the  Lungs, 
Fairs  of  the  Nerves,  and  many  Ramifications  of 
the  Arteries  and  Veins  in  the  flcfhy  Parts,  that 
there  may  not  be  a  Defect  of  Nburifliment  of  the 
Parts  in  Cafes  of  Amputation,  or  Wounds,  or 
Ruptures  of  any  of  the  Vcflcls. 

And  as  Man's  Body  is  admirably  contrived,  and 
made  to  prevent  Evils ;  fo  no  Icfs  Art  and  Caution 
hath  been  ufcd  to  get  rid  of  them,  when  they  do 
happen.  When  by  any  Misfortune,  Wounds  or 
Hurts .  do  befal ;  or,  when  by  our  own  wicked 
Fooleries  and  Vices,  we  pull  down  Difeafes  and 
Mifchiefs  upon  oiirfelves,  what  Emunftorics  (c)^ 
what  admirable  Paflfages  (d)^  are  difperfed  through- 
out 


(cj  Here  [from  the^  Puftules  he  obfervcd'  in  Monomotapa] 
mfere  Grounds  to  admire  the  Contrivance  of  our  Bloody  nuhich  en 
fome  Occafionst  fi  foon  as  any  Thing  deftruSlive  to  the  Conflitution 
cfitf  comes  into  it,  immediately  ly  an  Intefiine  Commotion^  endea- 
ntourttb  to  thruft  it  forth,  and  is  not  only  freed  from  the  nenjj  Guef ; 
but  fometimes  fwbat  iikefnoife  may  have  lain  lurking  therein  '■^for 
41  great  lohile*  Andfriim  hence  it  comes  to  pafs.  That  moft^art 
cf  Medicines^  nuhen  duly  adminifired,  are  not  only  fent  out  of  the 
Body  themfelvts  ;  but  likevuife  great  ^antities  of  morhifick  Mat* 
ter  :  As  in  Salivation,  &c.  Dr.  Sloane*s  Voy.  to  Jamaica,  p. 
25. 

fdj  Falfalva  difcovered  fomc  Paflages  into  the  Region  of 
iht  Ear-drum,  of  mighty  Ufe  (among  others,)  to  make  Dif- 
charges  of  Bruifes,  Impollbames,  or  any  purulent,  or  morhi- 
fick Matter  from  the  Brain,  aod  Parts  of  the  Head^    Of  which 

he 
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out  the  Bddy;.  what  incomparable  Methods  dotb 

Nature  take  (e)  •,  what  vigorous  Efforts  is  Ihe  ena- 

-  bled 


Ike  gives  two  Exaisples :  One  a  Perfon^  who  from  a  Blow  on 
Ills  Heady  had  difmat  Pains  thereiil,  grew  fpeechlef^;  and  lay 
tinder  an  ablbltifte  Scrppreffion  and  Decay  of  his  Strength  9  bat 
Ibund  certadn  &0lief,  whenever  ke  kad  a  FIox  of  mooi,  or 
purulent  Matter  oiit  of  his  Ear ;  which  after  his  Death  ValJJ* 
^a  difcovered»  was  through  thoft  Paiiages. 

The  other  Was  an  ApofUaicalCaf$,  wherein  he  found  a  large 
Quantity  of  ^xtra^afat^  Blood,  making  Way  from  iW  Vcntri^ 
f  Us  of  the  Brain,  though  thofe  {txoR  Phages.  Vd^U  d^  4l^rq 
hum*  cap^iu  fed.  14*  aod  cap.  v.  feet  8. 

(e)  Hippocratis  Lib,  de  Alimentis^  takes  Notice  of  the  Saga- 
city of  Nature.  '?n  finding  oat  Methods  and  Pafiages  it^t  the 
dikharging  Things  o^nAve  to  the  Body»  of  which  thehte 
learned  and  ingenious  Btih0)>  of  Ch^ber,  in  ManJf  (Btyj^,J 
gave  this  remarkable  Inflance,  to  my  very  curious  and  inge- 
nious Neighbour  and  Friend,  h*  Acre  Barret  J  E^q;  o^/it.  'fhat 
in  the  Plague-Year,  a  Gentleman  at  the  UnivcrfitjF  had  k 
large  Plague-Sore  g^h^ed  ander  his  Aras*  which,  wbei>  tfae^ 
cxpedled  it  w^uld  have  broken,  diickarg^d  itfeif  by  a  more 
than  ordinary  large  and  fxscid  Stool.;  the  $ore  having  no  other 
Vent  for  ity  and  immediately  becoming  'found  and  well  there- 
Lik^  to  which,  is  the  Sxc/ryofJ^.  hasmius,  of  a  SoitHerof 
thirty- five  Yea  ff  of  Age,  who  had  a  Swi^lling  in  his  right  Hi]^» 
accompanied  wich  great  Pain,  ^"r.  By  the  Ufe  of  emollient 
Medicines,  having  ripened  the  Sore,  the  Surgeon  inteilded 
the^next  Pi^  40  km  optaed  it  >  bat  about  Jididnight^  the  Pa- 
tient having  great  Provocations  to  Stool,  difburtbened  himfelf 
three  Times;  immediately  upon  which,  both  the  Tumour  and 
Pirin  ceafed,  and. thereby  diiappointed  .the  Surgeon's  Jhteiiri- 
ons.  Ephem.  Germ »  Anne  it^o.  Ohf,  j^(^.  More  fuch  Inftaii- 
CCS  we  hnd  of  Mr.  Tonges^  in  Philojhph,  Tranf,  N**  323.  Bnt 
indeed  there  are  fo  many  Examples  of  this  Nature  \ti  o\xr  Pb'tk* 
/opb.  Tranf.  in  Bpbtnu  German.  Tho^  Sarthline,  RhodiuSt 
Benntrtuiy  Hitdanusy  ISc.  that  it  would  be  endlefs  to  recount 
them.  Some  have  fwallowed  Knives;  Bodkins,  Needles  and 
Pins,  Bullets,  Pebbles,  and  twenty  other  fuch  Things  as  could 
Wot  find  a  Paflage  the  ordinary  Way,  but  have  met  with  an 
Exit  through  the31adder,  or  fome  other  Way  of  Nature's  own 
providing.  But  pa^ng  Over  many  Particulars,  I  fhall  only 
jive  one  Inftance  more,  becaufe  it  may  be  a  good  Gantion 
to  ferae  Per(bns,  that  thefe  Papers  may  probably  fall  into  the 
Hands  of;  and  that  is,  the  Danger  of  fv^allowing  i^ibv^^mr/^ 

Prun$^ 
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bled  to.  make,  to  difcharge  the  peccant  Humours^ 
t6  correft  the  morbifick  Matter;  and,  in  a  Word, 
to  fee  all  Things  right  again?  Bat  here  we  had  heft 
take  the  Advice  of  a  learned  Phyfican  in  the  Cafe : 
"  TIrf'Body  (faith  he)  is  fo  contrived,  as  to  be 
**  well  enough  fecured  againft  the  Mutations  in  the 
**  Afr,  and  the  lefler  Errors  we  daily  run  upon; 
*^  did  we  not  in  the  Exccffes  of  Eating,  Drinking, 
"Thinking,  Loving,  Hating,  or  fomc  other  Folly 
*•  kt  in  the  Enemy,  or  lay  violent  Hands  upon  oUr 
**  fthres.  N(^  is  the  Body  fitted  only  to  prevent, 
**  but  alfo  to  cure,  or  mitigate  Difeafes,  when  by 
^^  thefe  Follies  brought  upon  us.  In  moft  Wounds, 
•*  if  kepi  clean  and  from  the  Air, — the  Fledi  will 
^  glew  together  with  its  own  native  Balm.  Bro- 
*'  ken  Bones  are  cemented  with  the  Callus^  which 
♦*  thcmfclvcs  help  to  make."  And  fo  he  goes  on 
with  ample  Inftances  in  this  Matter,  too  many  to 
ht  here  fpecified  (f).  Among  which  he  inftancetli 
in  the  Diftempers  of  our  Bodies,  fhewing.  That 
even  many  of  them  are  highly  Serviceable  to  th^ 
Difcharge  of  malignant  Humours,  and  preventing 
greater  Evils. 

And  no  lefs  kind  than  admirable  is  this  Cpn^. 
trivaitce  of  Man's  Body,  that  even  its  Diftempers 
Ihould  many  Tinxcs  be  its  Cure'C^^-,  that  when  the 

Enemy^ 


Prune-Jionis,  &:c.  Sir  Francis  Bufler*s  Lady  had  many  Prune* 
fioms  that  mad^  way  through  an  Abfcefs  near  her  Navel. 
Pbilofopb.  Tranf.  N*  265,  Where  are  other  fuch  like  Exam- 
ples. More  alfo  may  be  found  In  N^  28z»  5049  ^c.  And 
at  this  Day,  a  yoane  Man,  living  not  far  ek  me,  laboureth 
under  Very  troubleiome  and  dangerous  Symptoms,  from  the 
Stones  of  SUes  and  Btdlaci,  wkich  he  fwallowed  eight  or  ten 
Years  ago. 

(f)  Grew's  Ce/moL  fc£l.  28,  29. 

(g)  Nor  are  Difeafes  tbtmftl'ves  ufilefs :  For  the  Blood  in  a  Fe- 
v/r,  i/ivell  governed,  like  Wine  upon  the  Fret,  di/chargeth  itjtlf 
4^ all  beterogea^su  Mixtures  I  and  Naturtf  the  Di/ea/e^  and  Reme^ 

•  di€Sf 
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Knctny  lies  lurking  within  to  dcftroy  us,  there 
fhould  be  fiich  a  Rcluftancy,  and  all  Nature  exci- 
ted with  its  utmoft  Vigour  to  expel  him  ,  thence. 
To  which  Purpofe,  even  Pain  itfelf  is  of  great  and 
excellent  Ufe,  not  only  in  giving  us  Notice  of  the 
Prcfence  of  the  Enemy,  but  by  exciting  us  to  ufe 
tur  utmoft  Diligence  and  Skill  to  root  out  fo  trou- 
blefome  and  deftrufbive  a  Qompanion. 


JiiSf  clean  all  the  Rooms  ofthtHoufe  ;  twhenby  thatnubieb  ibnat" 
ins  Dioth,  unds%  inConclufion^  to  tks  prolonging  of  Life*  GreWf 
ubi  fupr.  feft.  52. 

And  as'Difeafes  minifter  fometiities  to  Health :  fo  to  other 
good  Ufe?  in  the  Body,  fuch  as  quickfiihg  the  Senfes  :•  Of 
which  take  thefe  Iiidances  relating  to  the  Hearing  and  Sight. 

A  mery  ingenious  Phyjician  falling  into  an  old  Kind,  of  Fe^ver^ 
had  his  Sen/e  of  Hearing  thereby  madefi  'very  nice  and  tender 9  that 
he  *uery  plainly  beard  f oft  IVbifpers^  that  'were  made  at  a  confide* 
rable  Di fiance  off;  and  ivhich  nuere  ndt  in  the  leaft  perceived  by 
the  By-JtanderSf  nor  vjoidd  have  been  by  him  before  bis  Sicknefs^     ' 

A  Gentleman  of  eminent  farts  and  Note^  during  a  Diftemper  he 
had  in  his  Eyes^  ha4  his  Organs  of  Sight  brought  to  hefo  tender^ 
that  both  his  Friends^  and  himfelf  have  affuredmCy  That  ivhen  he 
nvaked  in  the  Nighty  he  could  for  a  mibthpiainlyfie  and  difiingmjht 
Cohurs,  as  voell  as  other  ObjeSis^  difcernable  by  the  Eyej  as  vooi 
more  than  once  tried.     Boyl.  deter.  Nat.  of  EiHuv.  chap.  iv. 

Daniel  Frafcr — continued  Deaf  and  Dumb  from  his  Births  till 
the  ijth  Tear  of  his  Age -^  After  his  Recovery  from  a  Fever,  he 
pjerceived  a  Motion  in  his  Brain,  'which  nvas  very  utstafy  to  him  % 
and  after*wards  he  began  to  hear,  and  in  ProcefsofTime,  to  under^ 
fiand  Speech,  &c.     Vid.  Philof.  Trahf.  N**  312. 
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C  H  A  P,    VIII. 

Of  the  Cbnfent  between  the  Parts  of  Man  s  Body. 

IT  IS  an  admirable  Provifion  the  merciful  Crea- 
tor hath  made  for  the  Good  of  Man*s  Body,  by 
the  Confentand  Harmony  between  the  Parts  there- 
of: Of  which  let  us  take  St.  Paul's  Defcription, 
in  I  Cor.  xii.  8.  But  now  bath  Godfet  ihe  Members^ 
every  one  of  them  in  the  Body^  as  it  hath  pleafed  him. 
And  yer.  21.  The  Eye  cannot  fay  unto  the  Hand^  I 
have  no  need  of  thee :  Nor^  again^  the  Head  to  the  Feet^ 
t  have  no  need  of  you.  But  fuch  is  the  Confent  of  all 
the  Parts,  or,  as  thcApoftle  wordeth  it,  God  hath 
fg  tempered  the  Body  together^  that  the  Members  Jhould 
have  the  fame  Care  one  for  another^  ver  25.  So  that 
whether  one  Member  fuffer^  all  the  Members  fuffer  with 
it ;  or  one  Member  be  honoured^  (or  afFcfted  with  any 
pood,)  all  the  Members  rejoice  [and  fympachizcj 
with  it^  ver.  26. 

This  mutual  Accord,  Confent,  and  Sympathy  of 
the  Members,  there  is  no  Reafon  to  doubt  (a)^  is 
made  by  the  Commerce  of  the  Nerves  ('^),  and 


(a)  See  Book  IV.  Chap.  8. 

(hj  Tria  profefita  ipfi  Natwra  in  Nervorum  diftrihuttont  fue^ 
runt.  I.  Ut  ftnforiti  injfrumentis  Senfum  impfriiret.  2.  Ut  mo- 
foriis  Mdtum.  3.  Ut  omnibus  aliis  \_pariihus'\  daret  ut  qu^Jt  do- 
iorem  adferrent^  dignofcerent.  And  afterwards,  5/  quis  in  dif- 
'  fe^'tofdbus  fpeSia^it^  conjtderaviique  jujiene^  an/ecus  Natura  Ner* 
'vos  non  eadem  menfurd  omnibus  partibus  dijirihuerit,  fed  aliis  qui" 
dem  liberaliiisy  aliif  verb  parciiisy  eadem  cum  Hippocrate,  <uelit  nO' 
Jit,  de  Naiwd  omnino  pronunciabity  quod  ea  fcilicet  fagax,  jufla.^ 
artifciofa^  animaliumque  pro'vida  eft,  Galexi  de  Ufu  Part,  lib* 
V.  cap.  9. 

X  their 
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their  artificial  Pofitions,  and  curious  Ramificati- 
ons throughout  the  whole  Body,  which  is  admira- 
ble and  incomparable,  and  might  deferve  a  Plate 
in  this  Survey,  as  greatly,  andmanifeftly  fetting 
forth  the  Wifdom  and  Benignity  of  the  great  Cre- 
ator; but  that  to  give  a  Defcription  thereof  from 
the  Origin  of  the  Nerves,  in  the  Brain^  the  Cere^ 
helium  and  Spine^  and  fd  through  every  Part  of 
the  Body,  would  be  tedious,  and  intrench  too 
much  upon  the  Anatomift's  Province :  And  there- 
fore one  Inftance  fiiall  iuffice  for  a  Sample  of  the 
Whole;  and  that  (hall  be,  (what  was  promifcd 
before)  (c)^  the  great  Sympathy  occafioned  by  the 
fifth  Pair  of  Nerves  ;  which  I  chufe  to  inllance 
in,  rather  than  the  Par  Vaguwy  or  any  other  of 
the  Nerves ;  becaufe  although  we  may  have  Icfs  Ya- 
riety  of  noble  Contrivance  and  Art,  than  in  that 
Pair;  yet  we  (hall  find  enough  for  our  Piirpofe^ 
and  which  may  be  difpatched  in  fewer  Words, 
Now  t^vis^  fifih  Conjugation  of  Nerves  is  branched 
to  the  Ball,  the  Mufcles,  and  Glands  of  the  Eye; 
to  the  Ear;  to  the  Jaws,  the  Gums,  and  Teeth  5 
to  the  Mufcles  of  the  Lips  (d) ;  to  the  Tonfils, 
the  Palate,  the  Tongue,  ^nd  the  Parts  of  the 
Mouth;  to  the  Pr^ecordiazlfo^  in  fome  Meafure, 
by  inofculating  with  one  of  its  Nerves;  and  laftly, 
to  the  Mufcles  of  the  Face,  particularly  the  Cheeks, 
whofe  fanguiferous  Veffcls  it  twifts  about. 


CO  Beak  IV.  Chap,  5. 

(d)  Dr.  JVtllts  gives  the  Reafon,  Curmutua  Amafiorum  •/cuta 
labiis  impreffay  turn  pnecordia^  turn  genitalia  afficundo^  ,amorem 
ac  liBidinem  tarn  'fact It  irritant,  to  be  from  the  Confent  of 
thofc  Parts,  by  the  Branch€5  of  this  fifth  Pair.  Ner<u^  Difcfm 
cap.  22. 

And  Dr.  Sachs  ]\xAgtz  it  to  be  from  the  Confent  of  the  La- 
bia Oris  cunt  Labiit  Uteris  that  in  Jprtl  1669,  a  certain  breed- 
ing Lady,  being  affrighted  with  fteing  one  that  had  fcabby 
Lips,  which  they  told  her  were  occafioned  by  a  peftilential  Fe- 
ver,;  had  fuch  like  Puilales  break  out  in  the  Labia  Uteri.  Epbm* 
Germ*  T.  i.  Ob/.  20, 

Fron* 
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From  hence  it  coaxes  to  pafs,  that  there  is  a 
great  Confent  and  Sympathy  (^)  between  thefe 
Parts ;  fo  that  a  guftable  Thing  feen  or  fmelt  ex- 
cites the  Appetite,  and  afFefts  the  Glands  and 
Parts  of  the  Mouth ;  that  a  Thing  feen  or  heard^ 
tha^tis  (haiTieful,  afFedts  the  Cheeks  with  modeft 
JBlufhcs ;  but,  on  the  contrary,  if  it  pleafes  and 
tickles  the  Fancy,  that  it  afFefts  the  Pracprdia^ 
and  Mufdcs  of  the  Mouth  and  Face  with  Laugh- 
teri  but  a  Thing  cauQng  Sadnefe  and  Melanchaly^ 
doth  ^accordingly  exert  itfclf  upon  the  Pr^cordiay 
and  dcmpnftrate  itfelf  by  caufing  the  Glands  pf 
the  Eyes  to  emit  Tears  (/),  and  the  Mufclcs  of 
i;he  Face  to  put  on  the  forrowful  Afpedl  of  Cry- 
ing. Hence  alfo  that  torvous  four  Look  produced 
by  Anger  and  Hatred :  And  that  gay  and  pleafing 
Countenance  accoonpanying  Love  and  Hope.  And 
In  ihort,  it  is  by  Means  of  this  Communication  of 
the  Nerves,  that  whatever  ^fFedts  the  Soul  is  dc- 
monftrated,  (whether  we  will  or  no,)  by  a  confen^ 
tancpus  Diipofition  of  the  Fracprdia  within,  and  a 
fuitable  Configuration  of  the  Mufclcs  and  Parts  of 
the  Face  without.  And  an  admirable  Contrivance 
of  the  great  Gob  oi  NiUure  this  is^    That  as  a 

,  Face  is  given  to  Man,  and  as  Plitrf  iaith  (g)^  to 
Man  alone  of  all  Creatures;  foit  fliould  be,  ^as 

.  he  obferves,)  the  Mex  rf  Sorrow  and  Qbearftdnefii 
ifCompaffion  and  Severity.  In  its  afcen^ng  Partis  tke 
Br(W^  and  therein  a  Part  d^  the  Mind  tjQ0.  fberemth 
Vie  denyy  thetewitb  vte  canjent.  ff^itb  this  it  is  wftum 


mbUmMiAm 


fij  Cpnfalt  fyHiis  ulifa^it. 

(f}  Tears  fervc  not  only  to  mpiftftn  the  Ey*,  to  cIcAn  and 
brighten  the  Cv^eH^  and  to  exprefsour  Grief;  but  alfo  to  alk- 
viate  it,  according  to  thit  otVUffu  to  AmdrmMckn  i^  SimiTi 
Troasp  vei.  762. 

Tempus  tn9rgmque  daBimuti  arhitrio  fuo 
ImpUre  hurymis :  FUtus  arumna:s  Jitvaf. 
ff)  PHn.  Nat.  Hi*,  lib.  xi,  cap.  37; 

X  a  '      p^^ 
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cur  Pridcy  which  hath  Us  Source  in  another  Place  -,  but 
here  its  Scat :  Tn  the  Heart  it  hath  its  Birth  -,  but  here 
it  abides  and  dwells  \  and  that  becaufe  it  could  find  no 
ether  Part  throughout  the  Body  higher ^  or  more  craggy 
'  (h),  where  it  might  refide  alone. 

Thus  I  have  difpatched  what  Ifhall  remark  con- 
cerning the  Soul  and  Body  of  Man.  There  art 
divers  other  Things,  which  well  deferve  a  Plate  in 
this  Survey ;  and  thefe  that  1  have  taken  Notice 
of,  deferved  to  have  been  enlarged  upon :  But 
what  hath  been  faid,  may  fufEce  for  a  Tafte  and 
.  Sample  of  this  admirable  Piece  of  God's  Handy- 
work  ;  at  lead  ferve  as  a  Supplement  to  what  others 
have  laid  before  me.  For  which  Reafon  I  have  en- 
deavoured to  fay  as  little  wittingly  as  I  could,  of 
what  they  have  taken  Notice  of,  except  where  the 
Thread  of  my  Difcourfe  laid  a  Neccflity  upon  me. 

(h)  Nihil  ahius  fimut  ahruptiu/que  invtnit* 


C  H  A  P.    IX. 

Of  the  Variety  of  Mens  Faces^  Voices^  and 
Hand-Writing. 

a  Ere  I  would  have  put  an  End  to  my  Ob- 
fervations  relating  to  Man^  but  that  there 
ree  Things  fo  exprefly  declaring  the  Divine 
"Management  and  Concurrence,   that  I  Ihall  juft 
;  mention  them, .  although  taken  Notice  of  more 
amply  by  others ;    and  that  is.  The  great  Varie- 
ty throughout  the  World,    of  Men's  Faces  (a)^ 

Voices, 

(a)  If  the  Reader,  hath  a  Mmd  to/ee  l^xamples  of  Men's 
'^^kenefsi  he  may  confulc  Faler.  Maximus,  lib,  ix.  cap     14^ 

concerning 


Chap.IX.  TheFarietyofMensFaces^izc.  309. 

Voices  (b)j  and  Hand- Writing,     Had  Man's  Bo-, 
dy  been  made  according  to  any  of  the  atheiftital 
Schemes,  or  any  other  Method  than  that  of  the 
infinite  Lord   of  the  World/  this  wife  Variety 
would  never  have  been  :    But  Men's  Faces  would 
have  been  call  in  the  fame,  or  not  a  very  different' 
Mould;  their  Organs  of  Speech  would  have  found-* 
ed  the  lame,  or  not  fo  great  a  Variety  of  Notes; 
and  the  fame  Strufture  of  Mufcles  and  Nerves, 
would  have  given  the  Hand  the  fome  Diredtion" 
in  Writing.     And  in  this  Cafe,  what  Confufion, 
what  Difturbance,    what  Mifchiefs,    would,  the 
World  eternally  have  lain  under?   No  Security, 
could  have  been  to  our  Perfons;  no  Certainty,  no 
Enjoyment  of  our  Poffeflions  fO  5  no  Juftice  be- 
tween Man  and'  Man ;    no  Piftindtion   between 


concerning  the  Likenefs  of  Pcmpty  the  Great,  apd  Ffiius,  and 
Publicius  Lthertinus ;  as  alfo  of  Pompty  the  Father,  who  got  th^ 
Name  of  Coquusf  he  being  like  Menogims  the  Cook;  jvith  di*  , 
vers  others. 

*  (hj  As  the  DifFerence  of  Tone  makes  a  DIHvrence  between 
every  Man's  Yoice,  of  the  fame  Country,  yea,  Family,  (o  ft 
different  Dialed  and  Proqunciation,  differs  Perfons  of  divers 
Countries,  yea,  Perfons  of  one  and  the  fame  Country,  fpeak- 
ing  the  fame  Language:  Thus  in  Greeet,  there  were  the  /.«. 
id,  Dorick,  Attickj  and  ^©//V/t  Diale£ls.  So'xn  Great  Britain,. 
befides  the  grand  Diverfity  of  £W/^  zv^A  Satcbi  the  difFer- 
ent  Counties  vary  very  much  in  tneir  Pronunfriation,  Accentj, 
and  Tone,  although  all  one  and  the  fame  Language.  And 
the  Way  of  the  Gikaditts  proving  the  Efhraimites^  Judg.  xii.  6. 
by  the  Pronunciation  of  SJbihMethf  with' k  Schih^  Qj  Sibho*-. 
letb  with  a  Samech,  is  well  known.  So  a  Lflpide  faith,  thq 
Flemings  prove  whether  a  Man  be  a  Frenchman  or  not,  hy,  bid- 
ding  him  pronounce  Jcbt  en  tachtenticbt ;  whicH  they  pron^funce, 
A&  en  toxemic,  by  reafon  they  cannot  pronounce  the  Afpirat^  i&. 
(cj  Regi  Antiecbo  unu$  ex  aqualihus  —  nomine  Artempmj  peir-: 
quam  fimilii  Juijfe  traditur.  ^em  Laodice,  uxor  AntUcbi\  in* 
terfeBo  viro,  dijpmulandi  fceleris  gratia^  in  leSlulo  perinde  qua/k 
ip/tm  Rigem  agrum  collocanjit.  Admiffumqui  untt)erfum  populum, 
\^fermone  ejus  ^  vultu  confitmli  fefellit :  crediderunique  boarnes  ab^ 
Jntiocbo  moriente  Laodicen  W  natos  ejus  fihi  commendari.  Vater^ 
Max.  ib. 

X  3  tweci* 


3ifl   ^hifarUfy of MmsVdces^JkQ.   BootV, 

Good  an^Bad^  between  Friends  and  Foes,  between 
Father  and  CHild,  Hufban4  and  Wife,  Male  or  Fc? 
xnale^  but  til  woiild  have  been  turned  topfey*tur- 
v^y,  by  being  exppfed  to  the  Malice  of  the  Envious 
tnd  Ill-natured,*  to  the  JFraud  and  Violence  o£ 
lynave^  and  Robbers^  to  the  Forgeries  of  the  crafty 
Cheat,  to  the  Lwfts  of  t|ie  E^eminate  and  Oebauch- 
edy  and  what  not  1  Our  Courts  of  Jufficc  {d)  can 
tjbundantly  tpftify  ^e  dire  jplffe^s  pf  miftaWng 
Men*5  Faces,  of  counterfeiting  their  Hands,  and 
^prgl?8  Writings,  ^ut  npw,  as  |he  infinitely  wifip 
Creator  and  Ruler  h^th  ordered  the  Matter,  every 
Man'S  Face  can  diftinguife  hitn  in  the  Light,  ana, 
bjs  Veipe  in  thet)ark^  his  Hand -writing  can  fpeak 
for  him  though  abfent,  and  be  his  Witnefs,  and  fc- 
cure  his  Contracts  in  future  Generations.  A  mani- 
fcif,  as  welt  as  admirable  Indication  of  the  divine" 
Superintendence  and  Management  {e). 


(d)  ^liTreielifjUi  C^ca  !  fu^m  afiviranf^r /i/e  Ciedium  Utn 
lit  /  iSi^uidtm  dum  de  hents  ijus  contenditi  in  eenfum*uiraU judUU 
Wf  adeb  fofvorabilh  defc$ndtty  ^t  'vixjufiis  l£  aquis  fenUntiis  con* 
fiernath  fopuli  ullumreiingueret  locum.  In  ilia  tamn  quofftione  m^ 
'  qta  talumma  petitoris^  neque  'violentia  tlehis  juMcaptium  nligitt 
ttffit.  'Val.  Max.  ib.  cap.  15.         '  ' 

(t)  To  the  foregoing  Inftantje^  of  Rivine  ^anageipent»  with 
relation  to  the  political  Scat^  of  Man,  I  ihall  add  another 
Thing,  th&t  i  confefs  hath  alv^ays  feeined  to  me  fomewhat  odd, 
bat  very  providential ;  and  that  is,  the  Value  that  Manicindy 
atrleall  the  civilised  Part  of  them,  have  in  all  Ages  pat  upon 
Genis^  and  the  purer  £ner  Metals,  Gold  and  Silver ;  ifo  a^  ta 
^thiok  them  equivalent  unto,  and.  exchange  t]|iem  for  Things 
of  the  greateil  Ufe  for  Food,  Cloathing,  and  all  ot^er  j^ecd*- 
ikries  and  Conveniences  of  Life.'  Whereas  thofe  Things  them* 
felves  arie  of  very  ^ttle,  if  any^  Ufe  in  Phyfic,  Fpod^  Build- 
ing, or  Cloathing,  otfadrwife  than  for  Ornament,  *  or  to  minis- 
ter to  liUXury  \.  as  Stuttnius  tells  |}s  of  Ntra^  whp  fifiied  with  9^ 
Net  gi^t  W|th  Gold,  anci  flidd  l^is  Kf uies  with  Silver ;  bu^ 
liis  Wife  JP^MihOd  ber  Horfes  with  Gold.  Fit.  Ner.  cap.v 
Txx*  ftiiu  jfiui^  Hii*  {ib.  yixxiii.  cap.  11.  ^o  the  fame  ^lu^ 
IMtim  tells  i^t^  JuL  Cttjbr  lay  in  a  Bed  of  Gold,  and  rode  in 
i  Silvor  Chariof«  But  Hilw^t^us  rodd  ia  one  of  Gold^  andT 
-■■■'•■-■■■■      ••  —    ■ hai 


Chap.  IX*  TheVariety tfMetislPaces^  &c.  311 

Bad  his  Clofe»ftool-Pans  of  the  fame  Meul.  And  Flity  faitht 
Vafa  Cfi^uitfaria  ix  urgtnf  Qidvm  Orator  fori  pteritur.  Ihidm 
Neither  are  thofe  precioas  Things  of  greater  tJie  to  the  ma-  , 
king  of  Veflels,  and  Utenfili^  (oolefs  fome.  little  Nicetict 
and  Coriofities,)'  W  means  of  their  Beauty,  Imperdibilitf. 
and  Doaility.  Of  vrhich  laft,  the  ereat  Mr.  Boj^h  hath^ 
among  others,  theie  two  Inftaaces*  in  his  Bffaj  aiout  tbi  Sui" 
tiky  rf Effluviums^  chap'.ii.  SHverf  ^befe  DuBility^  and^rae* 
titityf  an  *virj  much  tifmor  to  tbo/iofGoU^  vfus^  ty  my  frocu* 
ring,  drofwm  mft  tofopuder  a  Win^  f^t^^a  fiu^  Graiu  of  it 
amoumtd  to  tweu^-Jewu  Fat.  As  to  Qold,  he  demonftrates  it 
poffible  to  extend  an  Ounce  thereof  to  neach  to  777609 
^det,  or  155  M3e$  and  an  half«  yea,  to  an  incredibly  greater 
liength. 

And  as  to -Gems,  the  very  Stories  that  are  told  of  thrir  pro- 
digious Virtues,  are  an  Argument,  that  they  have  Very  little^ 
or*  none,  more  than  other  h^rd  Stones-  That  a  /)/«»Mi/(hottl4 
drover  whether  »  Womian  be  true  oi*  falfe  to  her  Husband's 
Bed  I  caufe  Love  between  Mm  and  Wxfti  iecore  againft 
Witchcraft,  Plagne»  andPoifons}  that  the  iR»if  ihould  difpofe 
to  Cheerfulncis,  caufe  pleafant  Dreams, « change  its  Colour 
agidnft  a  Misfortune  betalling,  i^c.  that  the  Safpbirt  ihould 
glow  fbnl,  md  loie  its  Beauty,  when  worn  by  one  that  it 
J^eacheious;  that  the  fawre/i/ ftuMild  fly  to  pieces,  if  it  touc^ 
the  Skin  of  any  unchafte  Perfon  in  the  Ad  of  Uadeanneft : 
that  the  Cbrjfoliti  ihottld  lofe  its  Colour,  if  Poifon  be  on  the 
TM9f  and  recover  it  sgfdn  when  the  PbUbn  is  off;  and,  to 
name  no  mofe,  that  the  furcoi/e  (and  the  lame  is  fatd  of  a  Gold 
|Uag,)  fhonid  ftrike  the  Hour  when  hung  over  adr inking  Glafa^ 
and  much  more  to  the  fame  Purpofe :  AH  thefe,  and  many  other 
fuch  fabulous  Stories,  I  fay,  of  Gems,  are  great  Arguments, 
that  their  Virtue  it  equivalent  to  their  Value.  Of  thefe,  and 
other  Virtues,  confidt  Wfrm-  ia  his  Mufeum^  lib,  i.  chap.  17, 

But  as  to  Gems  changing  Aeir  Colour^  there  may  be  fome<* 
wHat  of  Truth  in  that,  particularly  in  the  Turcoifi  lad  menti- 
oaed«  Mk*.  Boylt  obferved  the  Spots  in  a  Turmfe^  to  flnft  their 
Place  from  one  Part  to  another,  by  gende  Degrees.  So  did 
tlie  Cloud  in  an  4dJpi/#-Handle  of  a  Knife.  .  A  Diamond  he  wore 
on  his  Finger,  he  obferved  to  be  more  illnftrious  at  fome  times 
than  others ;  whtdh  a  curious  Lady  told  him  (he  had  alfo  ob- 
tared  in  hers;  So  likewift  a  rid|  Ruby  did  the  |kme.  Boyk  of 
^Uilol.  Rtfi  in  BoJisu 
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AND  now  having  taken  a  Yicw  of.  MaUi  and 
finding  every  Part  of*  him,  every  Thing  re- 
feting  to  him  cdntrived,  and  made  in  the  v6ry  beft 
Mabftcrs  his^ody  fitted  up  wit)^  the  qtrpoft  Fore- 
fighr^  Airr,  anclCareianc^  this  Body,  (tothegre^C 
H'onopr,  Privilege,  and  Benefit  of  Man,)  pofFef- 
fed  by  a  Divine  Part,  the  Soulj  a  Sxib'ftance  made 
i^s  it  were  on  Purpofe  to  contemplate  the  Works  of 
Gop,  and  glorify  the  great  Creator;  and  fince  this 
Soul  can  dilccrn,  think,  rcafon,  andfpeak;  What 
can  we  conclude  upon  the  whole  Matter,  but  ;ha£^ 
we  lie  under  all  the  Obligations  of  Duty  aijd  Ora-' 
titude,  to  be  thankful  and  obedient  to;  and  to  fee 
forth  the  Glories  of  our  great  Creator,'  and  noble 
Benefador !  And  what  ungrateful  Wretches  are  we, 
how  much  worfe  than  th^  poor  Irrationals,  if  we 
4o  not  employ  the  utmoft  Pbwcr  -of r  our  Tongue, ' 
and  all  pur  Members,  and  all  the  Faculties  of  our ' 
Souls,  inthePraifcsbfGoB!  But  above  all,  lliould 
we,  who  have  the  Benefit  oiF  thofc  glorious  Afts 
and  Contrivances  of  the  Creator^  be  fuch  wicked, 
fuch  bafe,  fuch  worfe  than '  brutal  Fools,  to  deny 
the  Creator  (a)^  in  fome  of  his  noblcft: Works  ? 
.     V  V     .  .      .  Should: 


(a)  It  was  a  pious,  as  well  as  juft  Conclufion,  the  Ingeni- 
ous  Laurence  Bellini  makes  of  his  Opufculvm  de  Mdtu  Cardisi 
in  thefe  Words :  De  Motu  Cordis  ifthac,     ^a  equidem  omnia,, 
Ji  a  rudi  tntilUgtntid  Hominis  t  ant  urn  confilitj  tantum  ratiocinii^ 
.     .     .  -    •  tantum 
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Sfaoulc}  wc  fo  abufe  our  Reafon,   yea,   our  very 
Senfes ;  ihould  we  be  fo  befotted  by  the  Devil,  . 
ai)^  blinded  by  our  Lufts,  as  to  attribute  one  of  ^ 
the  bcft  contrived  Pieces  of  Workmanlhip  to  blind  ^ 
Charce,  or  unguided  Matter  and  Motion,  or  any 
other  fqcb  fottiftj,  wretched,  atheiftical  Stuff?  which  , 
we  neyer  faw,  nor  ev^r  heard  made  any  one  Being 
(bj  ia  any  Age  finpe  the  Creation  ?  No,  No  !  But 
lil^e  wife  and  unprejudiced  Men,  let  us  with  Danji4 


tantum  peritia  milU  rtrunty  iantum  * feientiarum  exigunt^  ad  Bee, 
nt  in<vtmantur,  fyt  ad  boc^  ut  percipiantur  p9flquam  fa^a  funt ; 
JV/««r,  cujus  opera,  fahrefaff a  funt  hac  JtngtJaj  tarn  vani  erimus 
atqui  inaneSf  ut  extftimtmus  tjfe  confilii  impotetHj  rationit  exptrum^ 
imperitum^  aut  ignarum  omnium  rerum  ?  ^antum  ad  mt  atttnet^ 
nolim  e/ft  Raticnis  compos ^  Ji  tantum  infudandum  mibi  effet  ad  con* 
Jequendum  intelligemiam  earum  return^  quas  fabrefaaret  ne/ch 
qua  Vis^  qua  ntbil  intilligertt  tor  urn  qua  fabrefaceret ;  mibi  ett' 
nim  vidirir  tJfe  ntili  quiddam,  atqui  ridiculumi  qui  njillem  totam 
atatem  meam,  fanitatem^  IS  quicquid  bumanum  4fi  deterer.i^  nibil 
curart  quicquid  eft  jucunditatum,  quicquid  latitiarum^  quicquid 
Icommodorum ;  non  divitias,  non  dignitates  r  non  petnas  etiam,  fjf 
'uitam  ip/am,  ut  gloriari  pojftm  poftret^  invenijft  unum,  aut  iiZf^- 
rum,  13  fortajfe  me  invetdjfe  quidem  ex  its  innumeris,  qua  produX" 
ijfet^  nefcio  quit  ille^  qui  fine  labmre^  fine  curd^  mkil  cogitans^  nibH 
tognofcenSf  non  unaifiaut  alteram  fem^  neque  dubif,  fed  cerih  pro^ 
duxiffet  innumeras  innumerabilitates  rerum  in  boc  tarn  immenfoj^ 
fio  corporum^  ex  quibut^  tetus  Mundus  compingitur.  Ah  Deum 
immorttdem!  Video  praf ens  numen  tuum  in  bifce  tarn  prodigio/fs  Gm» 
nerattonis  initiis^  IS  in  altifpmd  eorum  eontemplatione  defixuSf  nefcio 
quo  afiro  admiraiionis  conciter^  IS  qufffi  divine  furens  cobiberi  me 
minime  poffum  qttin  exclakem, 

Magnut  Dominus  !  Magnus  Faificaior  Hominum  Deus  !  Mag* 
ftus  atque  Admirabilis  !  Conditbr  rerum  Dots  quam  Magnus  is  f 
Belliri.  de  Mot.  Cord.  fin. 

(b)  Hoc  [/.  e,  mundUm  effici  ornatIfiimuni»  ic  pulcherrimuni 
ex  concurrfionc  fortuiti]  qui  exiftimat  fieri  potuiffe^  non  inteUig§ 
Cur  non  idem  putetf  fi  innumerabiles  uniuSf  tS  nfiginti fi^rma  lite" 
rarumt  'vel  aurea,  uel  ^ualefiibet,  aliquo  conjicianturf  poffe  ex  bis 
in  terram  excuffis  annales  Ennii  ut  deincefs  legi  poffintj  effici^  ti<. 
—  ^od  fi  Mundum  efikere  potefi  concurfus  Atomorum,  cur  porii" 
ium,  cur  templum,  cur  domum,  cur  urbem  non  poteft  ?  ^a  fttni 
minus  operofoy  ^  multo  quidem faciIiora>  Cic,  de  Nat.  Deor.  iib« 
ii.  cap,  37.     . 

fay. 
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fejr^  PJafntcxx36x.  14.  (with  which  I  (fondude,)  ^ 
flrii^  ^^7*  /*«»  for  I  am  fearfulfy  and  wondisrftdlf 
miD&^  nutrvtllous  arc  thy  WorkSy  and  thai  ny  Suit 
kmiwetk  right  well. 

Having  thus  madte  what  (conSd^Hng  the  Copw 
eefnds  anid  Excellence  of  the  Subjed:,)  mzf  be  eat^ 
lokl  9  very  brief  Survey  of  Many  afld  feen  fuch  ad* 
imrabte  Mai^s  of  the  Dirine  Defign  and  Art ;  let 
m^  next  take  a  tranfient  View  of  the  other  inferior 
Qeacures  1^  and  begin  with  Qjiadrupeds. 


book; 
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A  SURFETof  ^ADRUFEDS. 
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Of  their  Prone  PoJIure. 

•8S®S!S<!^N  taking  a  View  of  this  Part  ortte 
^^2/>"^Vr^»  Animal  World,  fo  far  as  the  Strdc- 
^^V  K  ture  of  their  Bodies  is  conformable 
yi  ^  to  that  of  Man,  I  fhall  pafs  them 
^^*^^®  by,  and  only  taJce  Notice  of  fomc 
*^®®®®^  Peculiarities  in  them,  which  are 
plain  Indications  of  Defign,  and  the  Divine  Super* 
mtehdence  and  Management.  And  i.  The  moft 
yifiblc  apparent  Variation  is  the  Prone  Pofture  of 
their  Body:  Concerning  which,  I  (hall  take  Notice 
only  of  two  Things,  the  Parts  miniftring  thereto^ 
and  the  Ufe  and  benefit  thereof, 

I.  As  for  the  Parts,  it  is  obfervable.  That  in  all 
tbefe  Creatures,  the  Legs  are  made  exafUy  confor- 
mable to  this  Poilure,  as  thofe  in  Man  are  to  )m 
ereA  Pofture :  And  what  ts  farther  obfervable  alfei 
is,  that  the  Legs  and  Feet  are  always  admirably 
fuited  to  the  Motion  and  Exercifesof  each  Ani- 
fnal :   In  ibme  they  are  tirade  i^i  Strength  oi^ly,  to 

fupport 
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fupport  a  vaft,  unwieldy  Body  (a) ;  in  others 
tli>ey  are  made  for  AgiHty  and  Swiftnefs  (b) ;  in 
fomc  they  arc  made  for  only  Walking  and  Rurrnrngp, 
inpothers  for  that,  and  Swimming  tpoCf/;  in  othcri- 
ficnsWalking  ami- Digging  (dy:  and  in  others  .fo^f 
Walking  and  Flying  (e)\  In  fome  they  arc  made 
jDore  lax  and  weak,  for  the  plainer  Lands;  m 
•  others  rigidy^ftifT^  an^l  lefs  t^x\b\t(f},  for'jraver- 
',  '  '  '^  fing 

(aj  The  Elephant  being  a  Creature  of  prodigious  Weighty." 
iBe- largeil  e^  ftll  Animals,  P/Z^y  faith,  hath  its  Legs  accord- 
ingly made  of  an  immenfe  Strength^  like  Pillars^   rather  thaa 

fBj  Deer,  Harer,  and  other  Creatures,  remarkable  for 
S^/iftnefs,  have  their  Legs  accordingly  flender,  but  withal 
flrong,  and  every  WajTadaptf  d  to  thdr  Swjftnefs. 

(ej  Thus  the  Feet  of  the  Otter  aire  made,  the  Toe*  being 
aB  conjoined  with  Men^ranes^  as  the-  feet-pf  Geeie  an4 
Ducks  are.  And  in  Swiniming,  it  is  obfervable.  That  when 
rhe  Foot  goes  forward  in  the  Water,  the  Toes  are  clofe ; 
b«t  when  bfl£kw4ld,  they  arc  fpread  out,  whereby  thfejf. 
more  forcibly  ftrike  the  Water,  and  drive  themfelves  for- 
ward.   Th«    fame  may   be    obierved    alfo  in    Ducks    ^nd 

Of  the  Cfijior'  or  Beaver y  the  Frencir  Academics  fay,  7& 
Sh  figure  of.  the  Feet  fwas  ntery  exiraortiinary^  and  Jhffici^mti^  dt", 
metnftrateJt  that  Nature  hath  defegned  this  Animal  to  lif^e  in  tket 
Water  J  as  %mllarufon  Land.  For  although  it  bad  four  Feetf  tiki 
^"errefirial  AnimaU^  yet  the  hindmoft  feemed  more  proper  tofwim' 
ttkamwatk  ivithf  the  five  Tots  of 'which  they'ivere  eompojedt  being 
joitud  together  l^ke  thofe  of  a  Gopje  by  aMimbrane^  n/ihich  fermet 
this  Animal  toJ^<wim  nmtb*  But  the  fore  Ones  luere  made  other ^ 
•ocife ;  ffir  there  *was  no  Membrane  *which  held  thofe  'foes  joined  to* 
gathtf-  yMd  Ahis  nnfos  requifite^  for  the  Conveniency  of  this  Animal, 
Hvhieh  ufetb  them  as  Hands  like  a  SquirreU  'when  he  eats.  Me* 
SHoira  for  a  nstural  Hiilory  of  Animals,  pag.  84. 

(^d)  The  Mole*s  Feet  are  a  remarkaljle  Inftance. 

fej  The  Wings  of  the  Bat  arc  a  prodigious  Deviation  fromt 
Nature'i  or^nHfry  Way;  So  it  is  in  the  Virginian  Squirrel,  whofe 
S^in  is  extended  between  the  Fore-legs  and  its  Body. 

(fj  Of  the  Legs  of  the  £li,  the  French  Academics  fay,  Al-^ 

though  fome  Authors  report^  That  there  are  Elks  in  Mufcovia, 

Vihofe  Legs  are joinikfs\  there  is  great  Probability,  that  this  Opt' 

mhn  is  founded  oa  tvkfif  U  rifoxtid  oftkfe  £lk$  of  Mu^cov:?>  &$. 

'        *'       ■  ■'  weH 
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ling  the  Ice,  and  dangerous  Precipices  of  the  high 
Mountains  (g)  •,  in  fome  they  are  (hod  with  rough 
and  hard  Hoofs,  fome  whole,  fome  deft;  in  others 
^ith  only  a  callous  Skin.  In  which  larter,  it  is  ob- 
fcrvablc  that  the  Feet  are  compofcd  of  Toes,  fome 
Ihort  for  b^re-going;  fome  long  to  fupply  the  Phcc 
of  a  Hand  (b)\  fome  armed  with  long  and  ftrong 
Talons  to  caxh,  hold,  and  tear' the  Prey-,  fonnfe 
fenced  only  with  Ihort  Nails,  to  confirm  th^  Steps 
in  Running  and  Walking. 

11.  As  th«  Pofture  of  Man^s  Body  is  the  fitteS: 

'  for  a  Rational  Animal,  fo  is  the  Prone  Pofture  of 
Siuadrupeds  the  moft  ufeful  and  beneficial  to  them- 

Jtflves,  as  alfo  moH  ferviceable  to  Maa«  For  th^ 
arc  hereby  better  made  for  their  gathering,  their 
Food,  to  purfue  their  Prey,  to  leap,  to  climb,  to 
fwicn,  to  guard  themfelves  againil  their  Enemies ; 
atid,  in  a  Word,  to  do  whatever  may  be  of  princi- 
pal Ufe  to  themfelves;  as  alfo  they  are  hereby  ren- 
dered more  Ijfeful  and  ferviceablc  to  Man,  for  car- 
rying his  Burdens,  for  tilling  his  Ground;  yea« 
even  for  his  Sports  and  Diverfions. 

And  now  I  might  here  add  a  Survey  of  the  ex- 
cellent Contrivances  of  the  Parts  miniftring  to  this 


well  as  of  CJefar'i  Alee,  and  Pliny'j  Machlls,  that  they  haite 
Legs  fo  ftiffand  inftexible^  that  thty  do  run  on  let  ^without  flipping ; 
ivhicb  is  a  Way  that  is  reported  that  they  have  to  fave  thetafei<vet 
from  the  Wol*ves,  &c.     Ibid.  g.  io8. 

(gj  The  common  tame  Go^/  {whofc  Habitation  is  generally 
on  Mountains  and  Rocl^s,  and  who  deli^hteth  to  waflc  on  the 
Tops  of  Pales,  Houfes,  y^.  and  to  take  great  and  fecmingly 
dangerons  Leaps)  I  have  obf^rved,  hath  the  Joints  of  the  Legs 
very  ftiiF  and  ftrong,  the  Hoof  Jiol low  underneath,  and  its 
Edges  ftiarp.  The  like,  I  doubt  riot,  is  to  be  found  in  the 
Wild  Goat^  considering  what  .JDr,  Scheucbxer  hath  faid  of  its 
climbing  the  moft  dangerous  Craggs  of  the^<^i^/,  and  theMaa« 
ner  of  their  hunting  it.     Fid.  Iter.  Alpin.  3.  ^.  9. 

(h)  Thus  in  Apes  and  Monkeys^  in  the  Beaver  before,  and 
ijivers  others. 

Pofture 
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Pofture  of  the  four-footed  Animals,  the  adooicahle 
Stru&ureof  the  Bones  {i)^  the  Jmnts  and  Mufcks^ 
iheir  various  Sizes  and  Strength  ;  their  commodious 
Lodgment  and  Situation,  the  nice  JEouipoife  of  the 
Body,  with  a  great  deal  more  to  the  ume  Purpofe. 
But  I  fhould  be  tedious  to  infift  minutely  upon  fuch 
Particulars;  and  befides^  I  have  given  a  Touch  uff- 
00  thefe  Kinds  of  Things,  when  I  fpake  of  Man. 

Faffing  by  therefore  many  Things  of  this  Kind^ 
that  inight  deferve  Remark,  I  ihall  only  confider 
ibme  of  the  Parts  of  the  ^adrup^dsj  difieringirom 
what  is  found  in  Man  (k)^  and  which  are  manifeft 
Works  of  Defign. 


(i)  It  is  a  fingplar  Provjfion  Nature  hath  made  for  the 
Strength  of  the. L^,  if  that  be  troe,  which  Galen  iSdth  is  re- 

^ported  of  its  Bonet  being  not  hollow  (as  in  other  Animals)  but 
folid :  Whidi  Re(K>rt  he  thus  far  confirms^  that  moft  of  jthe 

.  Bones  are  ib;  and  that  thofe  in  the  Le^St  and  feme  other  PartSt 
have  only  a  fmall  and  obfeore  Cavity  m  them.    Vid.  Galen,  de 

'  Xljl  Part,  lib*  xi.  cap*  tS. 

(k)  Tifife  Seefi  9f  Dfjferenees  in  the  Muhamfm  rf  Anemab^  ufm 
ffir  &«rr  of  the  F^fiiien  rftbiir  BeiSes,  ecenr/e  eften^  that  it  ^womld 
it. Me  mtm  ,Senifiee  te  4natemjf''^jfaM;^  one  vfenldpve  us  a  Hif^ 
tmy  ef  thefe  Fariatiens  eftbe  Farts  efAmmaU^  nnhich  firing  frem 
Ae  different  Fefinret  ef  thtir  Bodies.    Drake  Anat.    Vol.  u 
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O;^  tMe  Heads  of  ^adru^edf^ 

IT  H  ^^tnarkablc  that  in  Man,  the  Head  is  of 
one  fingiilar  Form ;  in  the  fou(-footed  Race^  «s 
various  as  their  Species,  In  fome,  fquare  and  larg^ 
fuitable  to  their  (low  Motion,  Food,  and  Abode^  in 
others  lels,  (lender  and  (harp,  agreeable  to  tfadr 
fwifeer  Motion,  or  to  make  their  way  to  their  Food 
^a)^  or  Habitation  under  Ground  (b).  But  paffing 
by  a  great  many  Obfervations  that  might  be  VMiic^ 
of  this  Kind,  I  (hall  ilop  a  little  at  the  Brain,  at 
the  moft  confiderable  Part  of  this  Part  <rf  the  Body, 
-being  the  great  Inftrument  of  Life  and  Motion  in 
^adrttpedsy  as  it  is  in  Man  of  that,  as  alfo  in  alt 
vProbability  the  chief  Seat  of  his  immortal  SouL 
And  accordingly  it  is  a  remarkable  Difference,  that 
in  Man  the  Brain  is  large,  affording  Subftance,  and 
Room  for  fo  noble  a  Gucft;  whereas  in  Siuadrnpeds^ 
it  is  butfmall.  And  another  Thing,  nolefs  reftiafk- 
able,  is  the  Situation  of  the  Cerebrum  and  Cerihelkm^ 


(a)  Thus  Swiitif  fpr  Infiance,  who  dig  in  the  &ath  S» 
Roots,  and  other  Food,  have  their  Npck,  and  all  P^ts  ofthe^ 
Head  very  well  adapted  to  that  Service*  Their  N^  finff^ 
iM-awny,  and  ftrong;  their  Eyes  fet  pretty  high  out  of  the 
Way;  their  Snout  long;  their  Nofe  callous  and  firoQg{  Mi 
their  Senfe  of  SmdUng  very  accurate,  to  hunt  out  and  difti]»& 
guifh  their  Food  in  Mud,  under  Ground,  and  other  the  like 
Places  where  it  lies  concealed. 

(h)  What  hath  been  faid  ofSvfine  is  no  leTs^  ralhidr  ifiore 
remarkable  in  the  Mole,  whofe  Neck,  Nofe,  Eyes  and  Ears 
Are  all  fitted,  in  the  niceil  Manner,  to  its  .(kbtsTrsMOus  Way 
of  Life, 

\    4  the 
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^  or  the  greater  or  leflcr  Brain,  which  I  (hall  give  in 
(he  Words  of  one  of  thcmoft  cxaft  Anatomifts  we 
have  of  that  Part  (^0:  'f  Since,  faith  he,  God  hath 
*•  given  to  Man  a  lofty  Countenance,  to  behold  the 
*^  Heavens,  and  hath  alio  feated  an  immortal  Soul 
**in  the  Brain,  capable  of  the  Contemplation  of 
♦•heavenly  Things;  therefore,  as  his  Face  is  crcft, 
•*  fp  the  Brain  is  fct  in  an  higher  Place,  namely, 
^  above  the  Cerebellum^  and  all  the  Senfories.  But 
^  in  Brutes,  whofe  Face  is  prone  towards  the 
*^  Earth,  and  whofe  Brain  is  capable  of  Speculation, 
♦*  the  Cerebellumy  (whofe  Bufinefs  it  is  to  minifter  to 
•^  the  Anions  and  Functions  of  the  Pracordia^  the 
**  pr'uicipal  Office  in  thofe  Creatures)  in  them  is  fi- 
*'tuatcd  in  the  higher 'place,  and  the  Cerebrum 
^  lower.  AUb  fome  of  the  Organs  of  Seftfe,  as  the 
«« Ears  and  Eyes,  are  placed,  if  not  above  the  Ce- 
*'  rebrumi  yet  at  leaftequal  thereto.** 

Another  Convenience  in  this  Pofition  of  the  Ce- 
rebrum and  Cerebellum^  the  lad  ingenious  Anato- 
mill  (d)  tells  us  is  this,  "  In  the  Head  of  Man, 
.*'  iaith  he,  the  Bafe  of  the  Brain  and  Cerebelly  yea, 
«  of  the  whole  Skull,  is  fet  parallel  to  the  Hori- 
*^zon;  by  which  Means  there  is  the  lefs  Danger 
•*  of  the  two  Brains  joggling,  or  flipping  out  of 
•^  their  Place.  But  in  ^adrupeds^  whole  Head 
*^  hangs, down,  the  Bafe  of  the  Skull  makes  a  right 
•^  Angle  with  the  Horizon,  by  which  Means  the 
*'  Brain  is  undermoft,  and  the  Cerebell  upper moftj 
*'  fb  that  one  would  be  apt  to  imagine  the  Cere^ 
<*  i^// Ihould  not  be  ftcady,  but  joggle  out  of  iCs 
"Place."  To  remedy  which  Inconvenience,  he 
tells  us,  **  And  left  the  frequent  Concuffions  of 
*^  the  Cerebell  (hould  caufe  a  Fainting,  or  difordcr*- 

fcj  Willis  Careb.  Jma.  cap.  6<     Cumque  huic  Deus  os  fuhUm$ 
(dj  Id.  paulo  poft.   In  cttpite  bumano  Cerebri  ^  Cerebetti^  ice. 
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«'ly  Motion  of' the  Spirits  about  the  Tracordia^  . 
"  therefore,  by  the  4rtificc  of  Nature,  fufficient 
*'  Provifion  is  made  in  all,*  by  the  Dura  Meninx  ^ 
•'  clofelyencompaflingtheC?r^^^/few,  befides which, 
*"  it  is  (in  fome)  guarded  with^a  Itrong  bony  Fence-, 
"  and  in  others,  as  the  Hare,  the  Coney,  and  fuch 
**  IcfTcr  ^adrupeds^  a  Pare  of  the  Cerebell  is  on  each 
"  Side  fenced  with  the  Os  P<trofum :  So  that  by 
*•  this  double  Stay,  its  whole  Mafs  is  firmly  con- 
"  tained  within  the  SkuU.** 

BeQdes  theie  Peculiarities,  I  might  take  notice 
of  divers  other  Things  no  lefs  remarkable,  as  the 
NiSiitafing  Membrane  of  the  Eye  (e)^  the  different 
Paflages  of  the  Carotid  Arterus  (f)  through  .the 
Skull,  their  Branching  into  the  Reie  Mrabile  (g)y 

the 


fij  See  Btoi  IV.  Chap.  2.  Note  (ik). 

(f)  Afttr'ta  Caroiii  AHqtMUto  pofttrius  in  bomtHf  ^ukm  in  alio 
quoofii  OMimalif  C  J  variant  ingredliturt  fciU  juxta  illud  foramen^ 
pit  quod  Jinus  lateralis  in '  Venom  jugularem  defiturus  cranio  elabi* 
tur ;  nam  in  atteris  h^c  arteriafuh  extr emit  ate ,  Jin  procejfu  acitl9 
cjjit  fetrofi^^  inter  cranium  emergit :  nferitm  in  capitt  bumano^  &j- 
demj  ambage  longiori  circumduQa  (ut  fanguinis  torrent ^  priufquam 
ad  cerebri  cram  afipelhlt,  fra3o  impttUt  lenius  l^  placidiusfluat) 
prope  J'pecum  ab  ingrejpi  Jinit  lateralis  fa^um^  Calvaria  bafin 
attingit  ^^^^  in  fnajorem  cantelam,  tunica  infuper  afiititid  crajjt^ 
ere  in*vefiitur»  And  fo  he  go«s  on  to  Ihew  the  Conveniency  of' 
this  Guard  the  Artery  hath,  and  its  PaiFage  to  the  Brain,  and 
then   faith,    Si  hujufmodi  conformationis  ratio  inquiritur^  facitk 

.  cccurrif,  in  capite  bumano,  ubi  generofi  aff^Bus  l5  magni  ^nimo* 
rumimpetut  ac  ardores  excitantur^  fanguinit  in  Cerebri  or  as  appuU 
'  /vm  deben  effe  libitum  H  expeditum,  ^c,  Jtque  hoc  quidem  re- 
J^edu  differt  Homo  apjerifque  Brutis^  quibus^  Arteria  in  mills  fur  ^ 
iulos  diuifa^  nt  Jangu'inem pletdort  abveo,  aut  citatitre^  quam  par 
eft  9  curfu^  ad  cerebrum  t*uebat^  Plexus  Retiformsi  conjlituit^  qui  but 
nempe  e£icitnr^  ut  fangnit  tardc  admodum^  Unique  H  aquabili  fen 
JliliicidtOi  in  (trebrum  iiabe^uf.  And  then  he  gpea  on  to  give  a 
farther  Account  of  this  Artery^  and  the  Rete  mirabth^  in  divert 
Creatures.     Willis^  ibid.  cap.  8. 

(g)  Golem  thi«ks  the  RUi  Mirabile  is  for  conceding  and 
elaborating  the  Animal  Spirits,  as  the  Epididymides ,  [the 
Convolutions  tupaouia;  sXix^l   are  for  elaborating  the  Seed, 

Y  JDi 
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the  different  Magnitude  of  the  Nates^  an^  feme 
other  Parts  of  the  iSrain  in  Beads,  q^uitc  difiereac 
from  wBat  it  is  ii>  Man:  But  the  Touches  already- 
given,  may  be  Inftaoces  fufficient  to  prevent  my 
being  tedious  in  inlarging  upon  thefc  admirable 
Works  of  God. 


Z»  Vf*  Ptfr/.  lib.  ix.  cap.  4..    This^r/e  is  nuch  more  confpi* 
cuous  in  Beads  than  Man;  and,  as  Dr.  M7////weli  judges, 

'ierves,  i.  To  bridle  the  too  rapid  hicurfion»  of  the  Blood  into 
the  Brain  of  thofe  Creatures,  whoie  Heads  hang  down  mpcb. 

.  2.  To  feparate  fome  of  the  fuperfluous  (erous  Parts  of  the  Blood, 
and  fend  them  to  the  Salival  Glands,  before  the  Blood  enters 
the  Brain  of  thofe  Animal^,,  whofe  Blood  is  natttraDy  of  a  wa- 
tery ConHitutiott,  3*  To  obviate  any  Obftrudions  that  may 
happen  in  the  Arteries,  by  giving  a  free  PafTage  through  other 
Veilels,  when  fome  are  (lopped. 

In  ^mdrn^di^  as  the  Carotid  ArHries  are  branched  into  the 
Reti  Mirahili^  for  the  bridling  the  too  rapid  Current  of  Blood 
into  the  Qrain ;  (o  t\ic Fertthral  Arteries  are,  near  their  Entrance 
into  the  Skull,  bent  into  an  acuter  Angle  than  in  Man,  which 
is  a  Wife  Provifion  for  the  fame  Pnrpofe. 


CHAP.     III. 

Of  the  Necks  of  ^adrupeds. 

FROM  the  Head  pafs  wc  to  the  Neck,  no  prin- 
cipal Part  of  the  Body,  but  yet  a  good  In- 
Itance  of  the  Creator's  Wifdom  and  Defign,  inaf- 
much  as  in  Man  it  is  (hort,  agreeable  to  the  Erec- 
tion of  his  Body;  but  in  the  Four-footed  Tribe  it 
is  long,  anfwerabk  to  the  Length  of  the  Legs  (a)^ 

and 

(ffj  It  is  very  remarkable,  that  in  all  the  Species  of  ^uaJpu- 
pedsf  this  Equality  holds,  except  only  the  Eiepbant\   and  that 

there 
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and  in  foooe  of  thefe  long,  and  Icfs  ftrong,  ferving 
to  carry  the  Mputh  to  the  Ground;  in  others  (horc- 
er,  brawny,  and  ftrong,  ferving  to  dig,  and  heave 
vip  great  Burdens  (^;. 

But  that  which  dcfcrves  cfpecial  Remark  is,  that 
peculiar  Provifion  n^ade  in  the  Necks  of  all,  or  moft 
•granivorous  ^aJrupeds^  for  the  perpetual  holding 
down  their  Head  in  gathering  their  Food,  by  that 
firongj  tendinous,  and  infenfibie  Afonmrtfis^  or  Li- 
gament (c)^  braced  from  the  Head  to  the  Middle 
of  the  Back.  By  which  means  the  Head,  although 
heavy,  may  be  long  held  down  without  any  La- 
bour, Pain,  or  Uneafinefs  to  the  Mufcles  of  the 
Neck,  that  would  otherwife  be  wearied  by  being 
fo  long  put  upon  the  Stretch. 


there  Ihould  be  a  fofficient  fpecial  Provifion  nade  for  that  Crta« 
tare»  bjr  its  Probofiu  or  Trunk.  A  Member  fo  admirably  con- 
trived,  fo  Cttrioufly  wrought,  and  with  fo  great  Ability  and 
Readinefs  applied  by  that  unwieldy  Creature  to  all  ns  feveral 
Occafiont,  that  I  take  it  to  be  a  manifeft  Inftance  of  the  Crta* 
tor's  Wotkmanlhip*  See  Its  Anatomy  in  Dr.  ^.  M§tdtn^t  An^t. 
^thi  Elephant,  /•  it.  As  alfo  in  Mr.  Blmr^%  Account  in 
Phil.  Jranf.  N*>  326. 

Aliwum  ea  tft  bumiiitas  ut  ciium  ttrreftrtm  rtfirisfaaU  cpntin- 
gOMt.  ^^u^  autim  aithrajspft,  miJtifiret,  m  Cjgni,  ut  Grutf^  nt 
Camilt\  Oiijuvantur  prKtritaii  ctJIorum.  Manus  itiam  data  EU* 
fhantitt  ^ui  fn^ttr  magnitudimm  corporis  dijfidlis  aditut  babihant 
adpaftum.    Cic.  de  Nat.  Deor.  lib.  ii.  cap.  47. 

^od  its  ammaiiiuj  qua  pidis  buhtnt  fffot  in  digit^t  Ccilum 
hrivius  Jit  faBumt  qukm  ut  ptr  ipfum  Cibum  art  mdmoveri  qut* 
ant :  its  tferv  qua  unguias  babent  fitidas^  out  bifidmSf  Uugius, 
utprona  at  qui  inelinautia  pafci  qutaut.  ^  id  itiam  9pus  uoH 
Jit  Artijicis  utilitatis  mimcris  f  Ad  bac  quod  Grutt  ac  Cic&nia, 
ium  crura  babennt  iongiora^  oh  earn  cau/am  Ro/lrttm  itiam  mag* 
num^  W  Colium  longius  babutritst.  Fiffis  auttm  mqui  Cotiurn 
penitus  bahuire^  utpott  qui  mqui  Crura  babiut»  ^uo  paBo  won 
id  itiam  eft  admiraudumf  ^Ualen  de  Ufa  Part.  lib.  xi.  cap. 
«. 

(b)  As  in  MoUs  and  5««Vr#,  in  Chap.  a.  Ngtt  (a). 

(c)  Called  the  WbittUaibWi  Paihwasc^  Ta^wax,  and  f /** 
Jax. 

y  a  CHAP. 


I  3H  3 


C  H  A  p.    IV. 

Of  the  Stomachs  of  ^^drupeds. 

FROM  the  Neck>  let  us  defcend  to  the  5/«* 
macb^  a  Part  of  as  abfolute  Neceillty  to  the 
Being  and  Well-being  of  Animals,  fo  is  in  the  fe- 
veral  Species  of  ^uadrupeds^  fized,  contrived,  and 
made  with  the  utmoft  Variety  and  Art.  (a)  What 
Artift,  what  Being,  but  the  infinite  Confervator 
of  the  World,  could  fo  well  adapt  every  Food  to 
all  the  feveral  Kinds  of  tbofe  grand  Devourers  of 
iti  Who  could  fo  well  fuit  their  Stomachs  to  the 
Reception  and  Digeftion  thci'eof ;  one  kind  of  Sto- 
mach to  the  Carnivorous,  another  to  the  Herba- 
ceous Animals;  one  fitted  to  digeft  by  bare  Mafti- 
cation;  and  a  whole  Set  of  Stomachs  in  othcfs, 
to  digeft  with  the  Help  of  Ruminatum!  Which 
laft  Aft,  together  with  the  jlfparatus  for  that  Ser- 
vice, is  fo  peculiar,  and  withal  fo  curious  an  Arti- 
fice of  Nature,  thaf  it  might  juftly  dcferve  a  more 


(a)  Tbe  peculiar  Contrivance  and  Make  of  the  Drwudmry*^ 
or  Camel*s  Stomach  is  very  renairk»b1c,  vvhich  I  will  give 
from  the  Tarijian  Anattmijls  :  At  iht  Top  ef  the  Stcond  [of  the 
4  Ventricles]  there  <were/e'veral  /quart  Holes ^  ivhieh  nmrt  ibt 
Orifices  -of  about  30  Ca^vities^  made  like  Satks  f  laced  het^fteu 
the  tfW9  Menthranes,  ivhich  do  cothpofe  tht  Suhflame  of  this  Ftn- 
tficU:  ^'he  -Vienu  of-  theft  Sacks  made  us  to  think  that  fhij  might 
Kvsll  he  the  Refewatoriesy  nuherty  Pliny  faiths  that  Camels  do  a 
I  ttng  Tinu  keep  the  Water y  luhich  they  drink  in  great  Ahundanet 
— tofiipply  the  fVimts  thereifm  the  dry  Dtfirtsy  4ic,  Vid.  Mc- 
moirsy  ^r.  Anat,  of  Dromedary^  p.  39.  See  alfo  Peyer^  Mr- 
rjcoL  lib.  ii.  cap.  3. 

parti- 
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particular  Enquiry;  but  having  formerly  mentioned 
it  (b)^  and  kft  I  fhould  be  too  tedious,  I  (hall  pais. 


it  by. 


fiJBooilV.  Chap.  II. 


C    H    A    p.     V. 

Of  the  Hearts  <f  ^adrupedsp  \  .  .. 

y 

IN  this  Part  there  is  a  notable  Difference  foun4 
between  the  Heart  of  Man  and  that  of  Beafts* 
concerning  the  latter  of  which  I  might  lake  No? 
ticc  of  the  remarkable  Conformation  of  the  He.artj 
of  Amphibious  ^adrupedSy  and  their  Diflfi?rehc9 
from  thofc  of  Land-Animals,  fome  havingbutpnc 
Ventricle  (a)^  fome  three  (b)^  and  fome  but  fwg^ 
(like  Land- Animals)  but  then  the  Forojnen  Ovaff 
therewith  (c).    All  which  may  be  juftly  dfteemed 

fmj  Frtgs  we  generally  thought  to  have  but  ouel^cwtriolc  iit 
their  Hearts.  .       .  «  ' 

(b)  The  y^r/w^hath  three  Ventricles,  as  the  farifian  Aca* 
Jkmfts  in  their  Memoirs  affirm.  Befides  theft  i*wo  FentricUs  [be- 
fore ipoken  of]  ^vhith  *wtrt  in  ^  hinder  P^rt  of  th4  hUr^ 
nvhici/aceth  the  Spine^  there  was,  fay  they,  a^  third  in  the  Fore-* 
party  ineUniug^a  littU  towards  the  kight-fidey  &c.  Mentolrs,  £sf/fp 
J.  Z^g.  Bat  Mr.  Bujjkrt  charges  this  as  a  Miftake  .Frt  thofe 
ingenious  Gentlemen,  and  aflerts  there  is  bat  one  Ventricle  in 
the  Tortoif^%  Heart.  See  his  Dcfcription  of  the  Heart  of  the 
IfOttd'Tortoife,  in  PhiioA  tranf.  N*^  n8.  ' 

(c)  The  Sea  Calf  is  faid  by  the  French  Academifis,  to  have 
this  P/t>vifion,  and  their  Account  of  it  is  this:  Its  Heart  was 
round  and  flat.  Its  'ventricles  appeared  'very  large^  and  its  An- 
rides  fmalU  —  Underneath  the  great  Aperture t  through  which  the 
^run^ofth^  Venj^  Cava  €on*vejed  the  Blood  into  the  right  Fen* 
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as  wbnderfol,  as  ihey  are  excellent  ProviGons  fof 
the  Manner  of  thofe  Animals  living.  But  I  ffaalt 
concent  myftlt  with  bare  Hints  of  thefe  Things, 
and  fpeak  only  of  two  Peculiars  more,  and  that  bac 
briefly. 

One  is,  the  Situation  of  the  Heart,  which  in 
Beafts  is  near  the  Middle  of  the  whole  Body ;  in 
Man,  nearer  the  Head  (d).  The  Reafons  of  which 
I  ihall  give  from  one  of  the  moft  curious  Anato- 
.mifls  ot  that  Part  (f%  "  feeing,  faith  he,  the  Tra- 
**  je6tton  and  Diftribution  of  the  Blood  depends 
**  wholly  on  the  Syftole  of  the  Heart,  an^  that  its 
"  I^iquor  is  not  driven  of  its  own  Nature  fo  readily 
*'  into  the  upper  Parts  as  into  Veflels  even  with  it» 
*'  or  downwards  into  thofe  under  it:  If  the  Situa- 
*'  tion  of  the  Heart  had  been  farther  from  the  Head, 
*'  it  muft  needs  either  have  been  made  ftrongcr  to 
•*  caft  out  its  Liquor  with  greater  Force  j  or  elfe 
**  the  Head  would  want  its  due  Proportion  of 
•*  Bk)od.  But  in  Animals  that  have  a  longer  Neck, 
^^  and  which  is  extended  towards  their  Food  as  it 
^  were,  the  Heart  is  feated  as  far  from  the  other 
**  Parts  ;  and  they  find  no  Inconvenience  frdm  it; 
**  becaufe  they  feed  with  their  Head  for  the  moft 
^  part  hanging  down^  and  fo  the  Blood,  as  it  hath 
.^^  farther  to  go  to  their  Head  than  in  others,  fo  it 
•*  goes  a  plainer  and  often  a  fteep  Way  f/)." 

The 


trUle  oftht  Hearty  there  was  mat  her  ^  nuhickpenetraied  into  the 
Arteria  Veoofa.  ond/rQm  th^mce  into  the  left  Ventricle^  and  after- 
nuaras  inio  the  Aorte.  This  Hole^  called  the  Foramen  Ovale  /« 
/^/Foetus,  makes  the  Anaftomofis,  hy  the  Mfans  ef^which^  the 
Blood  goes  frem  the  Cava  intp  the  Aorta,  ^without  pajfing  through 
theLuHgs.    French  Anatomifts, /.  1Z4^^     ,        ^ 

(d)  Tl}»    Tl    K«^«f  TOft     TO    fifVoir  «rX%l>  ij>  hAfUV^y    &C.     Aflji* 

Hijl*  Jh.  lib.  ii.  cap.  17. 

(e)  Dr.  Lonver  de  Corde^   cap.  i. 

(fj  I  might  have  mcntioDcd  another  wife  Frovifion  from  the 
fame  Author,  which  tajce  in  his  own  Words:  h  Fitu/ij  ^ 

4  Equif 
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The  other  peculiar  Matter  is,  the  fattening  (I 
formerly  mentioned)  which  the  Cone  of  the  Perkar* 
dium  hath  in  Man  to  the  Diaphragm  (g)^  whereas  in 
all  Sluadrupeds  it  is  loofe.  By  which  Means  the  Mo-  ^ 
tion  of  the  Midriffs  in  that  neceffary  Aft  of  Refpi- 
racion,  is  aflifted  both  in  the  upright  Pofture  of 
Man,  as  alfo  in  the  prone  Pofture  of  ^adrupeds  (h)^ 
which  would  be  hindered,  or  rendered  more  Diflfi- 
culr,  if  the  Cafe  was  otherwife:  "  Which  muft 
•*  needs  be  the  EfFeft  of  Wifdom  and  Defign,  and 
*'  that  Man  was  intended  by  Nature  to  walk  ereft, 
*«  and  not  upon  all-four,  as  ^adrupeds  do :  **  To 
cxprefs  it  in  the  Words  of  a  great  Judge  in  fuch 
Matters  (i).  * 

Equisf  into  pUrique  aiiis  animalilus  maJariiuSf  nmfilas  propagi^ 
nes  a  Ner*uofexti  parts  ji{  in  Hotnine^  fed  itiam  plurimas  a  NervQ 
int4rcofiaU^  uhi  reQa  €tr  iranfit^  cor  aecedere,  tmo  in  parenchyma 
ejtu  dtmiiti-:  tf  hoc  idio  u  Naturd  quafi  futfidium  Brntis  eompara^, 
tum^  ne  capita  qtueterramproma/peSant^  non  fatis  facile  ant  upi'- 
Oif  SpirituijfnimaJes  impertirent.  Blaiii  An  at.  Animal*  Par.  i« 
cap.  4.  exLowero,  deCorde. 

(g)  DiapifragmMis  dr'citU  ner*veo  firnuter  ttdharet  fPericardi* 
um]  quod  Homini fingfdartx  tiam  ah  e9  in  Canihmli  Sitmis  difiaf^ 
item  iff  aliis  animaliius  ommius*     Bartholin.  Anac.   lib.  ii.  cap« 

(bf  Finaiem  caufam  qhod  attinet^  —  cum  ereSus  fit  Hominis  in* 
uffiis  atque figtaray  ioquefacilius  oAdominis  wfcera  fuo  pomiUre  de* 
Jcendanty  minore  Diaphragmatis  nixu  afqtte  Sj/ioie  ad  Ittffirationem 
opus  eft :  porro,  cum  in  Sxfpiratione  pariter  neceffarium  fit  Dia* 
fbragma  relaxariy  —  dan  capfula  t^dis  emnino  comteffemdum  fuitf 
in  HominCy  nefortu  ^uandiu  4r$Que  incedity  ab  Hepatis^  aliorunu 
qui  <vifeernm  appenforum  pondert  deorfum  iuUo  deprimeretur^  ut  ne» 
qui  FuUnoJatlt  co^ciderey  neque  Exfpiraiio  debito  modo  peragi  pofu* 
trit,  ^acirca  in  ^uadrupediiusy  ubi  abdominis  vifcera  in  ipjum 
Diapbragma  incumhunt^  ipfumque  in  pe3orit  cavitatem  fmo  ponder e 
imptllunty  iftapartium  accretio  Exfpiratiini  quidem  inutiiisy  Infpi* 
ratiomi  atttem  debitam  Diapbragnuuit  tettfitnem  impe/iiendoi  prorjiit 
incommoda  fuiffet.     Lower,  ib.  p.  8. 

(i)  Dr,  Ty(on*s  Anatmitf  oftbe  Orang4)utang%  in  RayV  Wif" 
4omtfGeJ9  p.  262. 


y  4  CHAP. 
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Of  the  Difference  between  Man  and  S^adrupeds 
,        in  the  Nervous  Kind. 

jHtH here  is  only  one  Difi^rence  more  between 
; J[  Man  and  ^adrufeds  chat  I  Ihall  take  Notice. 
of,  and  that  is  the  Nervous  Kind  :  And  becaufe  it 
would  be  tedious  to  infift  upon  many  Particulars  {a)^^ 
rffiall,  for  a  Sample,  infiff  cHIeffy  upon  one ;  and 
<hat  is,  ot  Nature's  prodigious  Care  for  a  due  Conj' 
i;nunication  and  Correfpondence  between  the  Head 
and  Heart  of  Man,  more  thaA  what  is  in  the  four- 
footed  Tribe.  For  thb  Purpofe,  befides  the  Cor- 
fcfpondence  thofe  Parts  have  by  Means  of  the 
Nerves  of  the  p4ir  Vagumy  (coRHnon  both  to  Man 
and  Beaft)  there  is  a  farther  and  nnore  fpectal  Com** 
rhunication  and  Correfpondeftce  occafioned  by  the 
Branches  (^)  of  the  Jntercofid  Pair^  fcnt  frooD  the 
Cervical  Plexus  to  the  Heart,  and  PtM^dia.    By 


f^i  Amoi^  thefe*  I  aiHeht  ntsie  tlie  {Site  of  tha  Nervei 
fifoceeding  fn>m  the  Mi^Ujlm  S^miku  which  Dr.  LonMr  takes 
notice  pf.  In  Bealb,.  whofe  Spio^  m  ab«ve  the  reft  of  the  fio^ 
djr.  the  Ncrvefi  teod  direQly  ()ownward$ ;  hot  in  Man,  it  Bekif  ^ 
«re£l,  the  Nerves  fpriilg  oM  of  the  Spine;  Bot  at  jlij^ht,  but 
io.Oblique.AQglea.dowAwardsi  andptfs.  aHb  in  the  Body  the 
4am^  "Syay^    ibid.  p«  164 

I .  (b)  Inpkri/iui  Brutis  tantum  hdc^ttii  (L  #.  by  the  Far  auigumj 
(ff  *vix  omnino  per  uUos  Paris  Inttrcofiidu  iV&rvtf/,  aiit9S  id  tmr 
'JtuX4pfiiit^ii^'f^Ws,pUeJiit,  Fermn  in  Htminit  Nttvus  Inttrcof* 
talis y  prater  Opcia  ijus  in  imo  'ventre  buic  etui  c^trrij  Mtim^kSut 
tommunia^  etiam  ante  ptSoris  clauftra  intemuncii  fpecialii  keo  eft^ 
qui  Cerebri  13  Cordis /en/a  mufua  ultra  citra^ue  re/ert.  Willis 
Wcfvor.  Defer.  &  Ufus,  cap.  26. 
•'-^  which 
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which  Means  the  Heart  and  Brain  of  Man  have  a 
mutual  and  very  intimate  Correfpondence  and  Con- 
cern with  each  other,  more  than  is  in  other  Crea- 
tures; or,  a$  one  of  the  moft  curious' Anatomifts 
and  Obfervers  of  thefe  Things  faith  fc^:  Brures 
•*  are  as  it  were  Machines  made  with  a   fimp^ 
*'  ler  and  lefs  opcrofe  Apparatus^   and   endowed 
♦'  therefore  with  only  one  and  the  fame  Kind  of  Mo-  * 
^^  tion,    are  determined  to  do  the  fan^  Thing: 
**  Whereas  in  Man,  there  is  a   great  Variety  of 
«^  Motions  and  Anions.     For  by  the  Commerce 
*•  of  the  aforefaid  Cervical  Plexus  (^d)  he  faith.  The 
**  Conceptions  of  the  Brain  prcfencly  zS<Qt  the 
M  Heart,  and  agitate  its  Veflfelsand  whole  Appen* 
*'  dage  together  with  iht  Diaphragm.   From  whence 
**  the  Alteration  in  the  Motion  of  the  Blood,  the 
••  Pulfe,  and  Refpiration.     So  alfo,,  on  the  contra- 
*•  ry,  when  any  Thing  affefts  or  alters  the  Heart, 
**  thofe  Impreflions  are  not  ohiy  retorted  to  the 
*«^  Brain  by  the  fame  Duft  of  the  Nervei,  but  alfo 
«  the  Bk)e)d  Itfeff  (its  Courfe  being  once  changed) 
^  iJiesio  the  Brain  with  *  different  and  unufual 
•*  Couffe,  and  there  agitating  the  animal  Spirits 
"  with  divers  Impulfes,  produceth  various  Con- 
*•  ceptionsr  and  Thoughts  in  the  Mind/'    And  he 
tells  us,  *^  That  hence  it  was  that  the  ancient 
*^  Divines  and  Philofophers  too,-  made  the  Heart 
•*  the  Seat  of  Wifdom;  and,  certainly   (faiys  he) 


(c)  Id.  lb,     Dum  banc  utriufque  fpedei  differeniiam  ferpendo 

fuccurrit  animoy  Bruta  (J/i  *veiui  macJbinas,  &c, 

fj)  That  our  great  Manr  wss  not  miilaken^ :  there  is  great 
Reafoa  to  imagloe,  from  what  he  obierved  in  di/Teding  a  Foffi» 
Befides  the  Brain  being  but  Anal],  he  faith,  Pnecipua  autettf 
dlfcriminis  nota  quam  inter  ilUus  ^  'viri  (oriati  partes  ad^vtrti'^ 
mtUt  h^^^  ir4U  ;  mt^e  qu^d  pradidut  Ntrw  Ini$rcoftali$  PUxus^ 
quern  Qerebri  ^  Cordis  iniernunciatn  ^  Hominis  proprium  diximus^ 
in  Siulto  hoc  nfatde  fxilis,  fef  f^norf  ^  nfrvorum  fatellUiq  Jlipatus 

fuer^t.     Ibid.  •        '        \ 

7  the 
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*••  the  Works  of  Wifdom  and  Virtue  do  very  much 
•*  depend  upon  this  Commerce  which  is  between 
^.  the  Heart  and  Brain :  '*  And  fo  he  goeth  on  witb 
more  to  the  fame  Purpofe.  Upon  the  Account  of 
this  Intercoftal  Commerce  with  the  Heart,  being  want- 
ing io  Brutes,  there  is  another  fingularly  careful 
and  wife  Provifion  the  infinite  Creator  hath  made 
io  them,  and  that  is.  That  by  Reafon  both  the » 
Par  Vagum^  and  the  Inter ctfiai  too,  do  not  fend 
(heir  Branches  to  the  Heart,  and  its  Appendage  • 
in  Brutes;  therefore,  left  their  Heart  (hould  wane 
a  due  EVoportion  of  Nervous  Vcffcls,  the  Par  Va^ 
gum  fends  more  Branches  to  their  Heart  than  to 
that  of  Man.  This,  as  it  is  a  remarkable  Differ-/ 
eiKe  between  rational  and  irrational  Creatures;  fO' 
it  is  as  remarkable  an  Arguo^ent  of  the  Creator'si 
Art  and  Care;  who,  although  he  hath  denied  Brute- 
Animals  Reafon,  and  the  Nerves  miniftring  there-. 
to,  yet  hath  another  Way  fuppli^d  what  is  nccef*. 
fary  to  their  Life  and  Stale.  But  let  us  hear  the- 
iame  great  Author's  Defcant  upon  the  Point  (e)  v 
^^  Inafmucb,  iaith  he^  as  Beads  are  void  of  Dif-- 
"  cretion,  and  but  little  fubjrft  to  various  apd  dif- 
"  ftrent  Paffions,  therefore  there  was  no  Need  that 
•^  the  Spirits,  that  were  to  be  conveyed  from  the 
*^  Brain  to  the  Pracordia^  (hould  pafs  two  difierenc 
•'  Ways,  namely,  one  for  the  Service  of  the  vital 
*'  Funftions,  and  another  for  the  reciprocal  Impref- 
*'  fions  of  the  Affeftions;  but  it  was  fufiicient  that 
*'  all  their  Spirits,  whatever  Ufe  they  were  defign* 
•*  ed  for,  fhould  be  conveyed  one  and  the  fame 
**  Way." 

Here  now  in  the  Nervous  Kind  we  have  manifeft 
Afts  of  the  Creator's  Drfign  and  Wifdom,  in  this 
fo  manifeft  and  diftin£t  a  Provifion  for  rational  and 


(t)l6,\\>.  cap.  2p*    InqtuMtumBefiiaprudentlacattnt^lS 
partis  divirJif^M  fojpouibust  iffr. 

irrational 
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irrational  Creatures;  and  that  A&>r  was  evidently 
intended  to  be  the  one,  as  the  Genus  oi^admpeds 
•  was  the  other. 


C   H    A   P.     VII. 

TAe  Conclufion. 

AND  now  it  is  time  to  paufe  a  while,  and  re« 
fleft  upon  the  whole.  And  as  from  the  Con- 
fiderations  in  the  preceding  Book,  we  have  efpe- 
cial  Reafon  to  be  thankful  to  our  infinitely  merciful 
Maker,  for  his  no  lefs  Kind  than  Wonderful  Con* 
trivances  of  our  Body;  lb  we  have  Reafon,  ftoai 
this  brief  View  I  have  taken  of  this  laft  Tribe  of 
the  Creation,  to  acknowledge  and  admire  the  fame 
Creator's  Work  and  Contrivances  in  them.  For  we 
have  here  a  large  Faqpily  of  Animals,  in  every  par- 
ticular Rcfpeft,  curioufly  contrived  and  made,  for 
that  efpecial  Pofture,  Place,  Food,  and  Office  or 
Bufinefs  which  they  obtain  in  the* World.  So  that 
if  we  confider  their  own  particular  Happinefs  and 
Good,  or  Man's  Ufe  artd  Service ;  or  if  we  vievi^ 
them  throughout,  and^  copHder  the  Parts  wherein 
they  agree  with  Man,  or  thofe  efpecially  wherein 
they  difier;  we  (hall  find  all  to  be  fo  far  from  be- 
ing Things  fortuitous,  unde6gned,or  any  Way  ac- 
cidental, that  every  Thing  is  done  for  the  beft;  all 
wifely  contrived,  and  incomparably  fitted  up,  and 
every  Way  worthy  of  the  great  Creator.  And  he 
that  will  ihut  his  Eyes,  and  not  fee  God  (a)  in  thefe 

(a)  —  Deum  namqui  in  ptr  omnes 

Terra/que  tra&ufqut  Maris ^  Calumqut  profunJum* 
Himc  ftcudei^  Arnutita  *viros^  gtnus  omm  Ftrarum^ 

Virgil.  Georg»  lib.  iv". 

his 
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fats  WcM-ks,  ereo  of  the  poor  Beafts  of  the  Earth, 
that  will  not  (ay  (as  Elihu  hath  it,  Job  xxxv.  lo, 

1 1.)  Where  is  God  my  Maker^  who  teacbetb  us  more 
than  the  Beafis  of  the  Earthy  andmaketb  us  wifer  than 
the  Fowls  of  the  Heaven?  Of  fuch  an  one  we  may 
ufe  the  Pfalmift's  Expreffion,  Pfd.  ziiz.  12.  That 
be  is  like  tbe  Beafts  (b)  ibat  p&ijb. 

(b)  BUs  qui  MuGum  tmmn$  Dewfi  tffi  Sxirwn^  wen  m94h  ««r 
PbilafipbpSy  ftdnt  homines  quiiUmfulffidixerim  I  quit  mutts  fiml" 
hmiy  txfilo  C9rf9r$  couJUnruntj  nihil  wiieuief  attimo,    LadanC* 


^t"^"^ 
«^^-^^ 

*i**  ' 


300K 


[  333  1 


BOOK       VII. 

A   SURVEY  of  BIRDS. 


SfSmSS^AVING  briefly,  as  well  as  I  could, 
^**.   H   difpatched  the  Tribe  of  ^^i/ra-Zif^S 
^  jj  ^  ^   I  (hall  next  take  a  brief  and  tranfi- 
ent  View  of  the  feathered  Tribe. 

And  here  we  have  another  lar^e 
province  to  expatiate  in,  if  we 
(hould  defcend  to  every  Thing  wherein  the  Work- 
manChip  of  the  Almighty  appears.  But  I  mufl: 
contra<a  my  Survey  as  much  as  may  be;  and  (hall 
therefore  give  only  fuch  Hints  and  Touches  upon 
this  curious  Family  of  Animals,  as  may  ferve  for 
Samples  of  the  reft  of  what  might  be  obfervcd. 

CHAR    L 

Of  the  Motion  of  Birds ^  and  the  Parts  mimfiring 
thereto. 

AS  this  Tribe  bath  a  difFercnt  Motion  from  that 
of  other  Animals,  and  an  amphibious  Way  of  ^ 
Lifci  partly  in  the  Air,  and  partly  on  the  Land  and 
Waters ;   fo  is  their  Body  accordingly  fhaped,  and 
all  their  Parts  incomparably  fiucd  for  that  Way  of 

JLife 
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Life  and  Motion  ;  as  will  be  found  by  a  curfory 
View  of  fomc  of  the  Particulars.     And  the 

L  And  moft  vifible  Thing,  is  the  iShape  and 
JMake  of  their  Body,  not  thick  and  clumfy,  but  in- 
con^parably  adapted  to  their  Flight :  Sharp  before, 
CO  pierce  and  make  Way  through  the  Air,  and  then 
by  gentle  Degrees  rifmg  to  its  full  Bulk.  To  which 
,y^c  may  add. 

If.  The  neat  Pofition  of  the  Feathers  throughout 
the  Body,  not  ruffled,  or  difcompofed,  or  placed 
fome  this,  fome  a  contrary  Way,  according  to  the 
Method  of  Chance  j  but  all  artificially  placed  (a), 
for  facilitating  the  Motion  of  the  Body,  and  its  Se- 
curity at  the  fame  Time,  by  way  of  Cloathing : 
And  for  that  End,  moft  of  the  Feathers  tend  back- 
ward, and  are  laid  over  one  another  in  exa£t  and 
regular  Method,  armed  with  warm  and  foft  Down 
nc3tt  the  Body,  and  more  ftrongly  made,  and  curi- 
oufly  cloftd  next  the  Air  and  Weather,  to  fence 
off  the  Injuries  thereof.  To  which  Purpofe,  as  alfo 
for  the  more  eafy  and  nimble  gliding  of  the  Body 
through  the  Air,  the  Provifiori  Nature  hath  made, 
and  the  Inftinft  of  thefe  Animals  to  preen  and  drefs 
their  Feathers,  is  admirable-,  both  in  Refpeft 
of  their  Art  and  Curiofity  in  doing  it,  and  the  0/7- 
iag(b)^  Glands,  and  whole  Apparatus  for  that  Ser- 
vice* 


{a)  See  before  Book  IV,  Chap.  12.  Noft  (I). 

(h)  Mr.  Willughhy  faith,  there  are  two  Glands  for  the  Se- 
cretion of  the  undluoas  Matter  in  the  OiUhag.  And  fo  they 
appear  to  be  in  Geefe.  But  upon  Examination,  I  find,  that  in 
moft  other  Birds  (fuch  at  leali  as' I  have  enquired  into,)  therf 
is  only  one  Gland;  in  which  arc  divers  little  Cells,  ending  in 
two  or  three  larger  Cells,  lying  under  the  Nipple  of  the  Oil* 
hag.  This  Uip^t  is  perforated,  and  being  preffed,  or  drawn 
by  the  Bird's  Bill,  or  Head,  etnixs  the  liquid  Oil,  as  it  is  in 
fooie  Birds,  or  thicker  unfluous  Greafe,  as  it  is  in  others.  The 
whole  Oti-bag  is  in  its  Scru6lure  fomewhat  conformable  to  the 
Breads  of  fuch  Animals  as  afford  Milk. 

III.  And 
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III.  And  now  having  faid  thus  much  relating  to 
the  Body's  Motion,  let  us  furvey  the  Grand  Inftru- 
mcnt  th^cof,  the  Wtn^s.  Which  as  they  arc  prin- 
cipal Parts,  fo  are  made  wich  great  Skill,  and  pla* 
ced  in  the  moft  commodious  Point  of  the  Body  (c)^ 
to  give  it  an  exait  Equipoife  in  that  fubtile  Medium^ 
the  Air. 

And  here  it  is  obfervable, .  with  what  incompa- 
rable Curiofity  every  Feather  is  made ;  the  Shaft 
exceeding  ftrong,  but  hollow  below,  for  Strength 
^nd  Lightnefs  Sake  ;  and  above,  not  much  lefs 
ftrong,  and  filled  with  z  Parenchyma  or  Pitb^  both 
ilrong  and  light  too.  The  Vanes  as  nicely  gauged 
on  each  Side  as  made;  broad  on  one  Side,  and 
narrower  on  the  others  both  which  incompara- 
bly minifter  to  the  progreflivc  Motion  of  the 
Bird,  as  alfo  to  the  Union  and  Clofentfs  of  the 
yf\ng(d). 

And 


fcj  In  all  Birds  that  fly  much,  or  ihat  have  the  moil  Occa- 
sion for  their  Wings,  it  is  manifeil  that  their  Wings  are  placed 
in  the  very  beft  Pan,  Co.  balance  their  Body  in  the  Air,  and  to 
give  as  fwift  a  Progrellion  as  their  Wings  and  Body  are  capa- 
ble of:  For  ocherwife  we  (hould  perceive  them  to  reel,  and  fly 
unfleadily ;  as  we  fee  them  to  do,  if  we  alter  their  iEquipoife, 
by  cutting  the  End  of  one  of  the  Wings,  or  hanging  a  Weight 
at  any  of  the  extreme  Parts  of  the  Body.  But  as  for  fuch  Birds 
as  have  as  much  Occasion  for  Swimming  as  Flying,  and  whofe 
Wings  are  therefore  fet  a  little  out  of  the  Center  of  the  Body's 
Gravity,  fee  Bpoi  IV.  Chap.  8.  Ncte  (q)^  and  for  fuch  as  have 
more  Occafion  for  Diving  than  Flying,  and  whole  Legs  are; 
for  that  Reafon,  fet  more  backward,  and  their  Wings  more 
forward,  Chaf,  iv.  iVb// ^i/of  this  Bc^k, 

(d)  The  wife  Author  of  Nature  hath  afforded  an  Example 
of  the  great  Nicety  in  the  Formation  of.Birds,  by  the  Nicety 
obferved  in  a  Part  no  more  confiderable  than  the  Vanes  of  the 
Flag-feathers  of  the  Wing.  Among  others,  thefe  two  Things 
are  obfervable :  i .  The  Edges  of  the  Exterior  or  narrow  Vanes 
bend  downwards,- bat  of  the  ulterior  wider  Vanes  upwards; 
by  which  Means  they  catch,  hold,  and  lie  clofe  to  one  ano- 
ther, when  the  Wing  is  fpread  \  fo  that  not  Ofie  Feather  may 
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And  no  lefs  inquilicive  is^  the  textrine  Art  of  the 
Plumage  (e)  alfoj  which  is  fo  curioufly  wrought  j 


snifs  its  fall  Force  and  Impolfe  upon  th^  Air.  z.  A  yet  leilcr 
Nicety  is  obferved,  and  that  is,  in  xhe  very  floping  the  Tip» 
of  the  Flag-Feathers:  The  interior  Vanes  being  neatly  iloped 
away  to  a  Pointy  towards  the  oatward  Part  of  the  Wing ;  and 
the  exterior  Vanes  floped  towards  che  Bo^dy,  at  leaft  in  noaniy 
Birds ;  and  in  the  Middle  of  the  Wing»  the  Vanes  being  equal, 
are  bat  little  Iloped.  So  that  the  Wiog,  whether  extended  or 
ikuty  is  as  neatly  Hoped  and  formed,  as  if  conftant!y  trit^med 
with  a  Pair  of  SciiTors.' 

{fj  Since  no  exad  Account,  that  I  know  of,  hath  been  gi^ 
ven  of  the  Mechanifm  of  the  Fams^  or  fFeSj  of  the*  Feathers, 
my  Obfervation  may  not  be  unacceptable.  The  Fane  conilfls 
not  of  one  continued  Membrane,  becaufe  if  one  be  broken,  h 
■  would  hardly  be  reparable ;  but  of  many  Lamina^  which  are 
thin,  fiif,  and  fomewhac  of  the  Nature  of  a  thin  Q^iil.  To- 
wards the  Shaft  of  the  Feather,  (efpecially  in  the  Flagfeathers 
of  the  Wing,)  thofe  Lamina  are  broad,  6fr.  of  a  femicircular 
Forjn ;  which  ferve  for  Strength,  and  for  the  clofer  fhutting 
of  the  Lamina  to  one  another,  when  Impulfes  are  made  upon 
the  Air.  Towards  the  outward  Part  of  tre  Vane,  thefe  Lami* 
na  grow  (lender  and  taper :  On  their  under  Side  they  are  thin 
and  fmooth,  but  their  upper-outer  Edge  is  parted  into  two 
hairy  Edges,  each  Side  having  a  different  Sort  of  Hairs,  lami- 
nated or  broad  at  Bottom,  and  ilender  and  bearded  above  the 
pther'half.  I  have,  as  well  as  I  could,  reprefented  the  upper- 
moft  Edge  of  one  of  thefe  Lamina  in  Fig.  i8.  with  fame  of  the 
Hairs  on  each  Side,  magnified  with  a  Microfcope.  Thefe 
bearded  briftles,,  or  Hairs,  on  one  Side  the  Laminay  haveftraic 
Beards,  as  in  Fig.  19.  thofe  on  the  other  S»de,  have  hooked 
Beards  on  one  Side  the  ilender  Part  of  the  Briflle,  and  (Irait 
ones  on  the  other,  as  in  Fig.  20.  Both  .thefe  Sorts  of  Bridles 
magnified,  (only  fcattering,  and  n6t  clofe,)  are  reprefent- 
ed as  they  grow  upon  the  upper  Edge  of  the  Lamina /.  t. 
in  Fig.  1 8*  And  in  the  Vane,  the  hooked  Beards  of  one 
Laminat  always  lie  next  the  Urait  Beards  of  the  next  La- 
mina i  and  by  that  Means  lock  and  hold  e^ch  others  and 
by  a  pretty  Mechanifm,  brace  the  Lamina  dofe  to  one  an- 
other. And  if  at  any  Time  the  Vane  happens  to  be  ruffled 
and  difcompofed,  i(  can  by  this  pretty  eafy  Mechanifm,  be 
reduced  and  repaired.     Fidt  Book W,  Chap.  \2.   Nott  (0). 

and 
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and  fo  arcifkially  interwoven,  that  it  cannot  be 
viewed  without  Admiration,  efpecially  when  thfe 
Eye  is  affifted  with  Glaffes. 

And  as  curioufly  h)ade,  fo  no  lefs  curiouQy  are 
the  Feathers  placed  in  the  Wing,  cxaftly  accord- 
.  ing  to  their  feveral  Lengths  and  Strength :  The 
Principals  fet  for  Stay  and  Strength,  and  thcfeagainr 
well  lined,  faced,  and  guarded  \(rith  the  Covers  and 
Secondary  Feathers^  to  keep  the  Air  from  paffing 
through,  whereby  the  ftronger  Impulfes  are  made 
thereupon. 

And  laftly^  to  fay  no  more  of  this  Part,  that  de.- 
ferves  more  to  be  faid  of  it,  what  an  admirable  Ap- 
paratus is  there  of  5^»^i,  ^very  ftrong,  but  withal 
light  and  incomparably  wrought  ?  of  Joints^  which 
open,  Ihut,  and  every  way  move,  according  to  the 
Occafions  either  of  extending  it  in  Flight,  or  with- 
drawing the  Wing  again  to  the  Body  \  and  of 
various  Mufcles  \  among  which  the  peculiar  Strength 
of  the  PeSoral  Mufcles  deferves  efpecial  Remark^ 
by  Reafon  they  are  much  ftronger  (f)  in  Birds  than 
in  Man,  or  any  other^  Animal,  not  made  for  Fly* 
ing. 

IV.  Next  the  Wings,  the  Tail  is  in  Flight  con- 
iiderable ;  greatly  aflifting  in  all  Afcents  and  De- 


(f)  PiStraUs  Mufculi  Hominis  JUQtntes  humiros^  parvi  Vpa" 
rum  carnoflfunt  \  nth  a  quant  ^oam  aui  'joam  partem  omnium  Muf- 
cklotum  Hominis,  £  contra  in  JivibuSf  PiSorales  Mufculi  'vaftif* 
fimi  fuhty  \3  aquanty  imb  ixcedunt^  y  magis  pendent ^  quam  r^- 
liqni  omnes  MuJcuH  ejufdem  Aw  Jsmul  fumpti.  Borell.  de  Mot. 
Animal.  v6].  i.  Prop.  184. 

Mr.  Willugbiy  having  made  the  like  Obfervation,  hath  this 
Reflection  on  it :  Whence^  if  it  he  pqffible  for  Man  to  fly,  it  is 
thought  hy  them  who  have  curioufly  <weigbed  and  confidered  the' 
Mattery  that  he  that  nvould  attempt  Juch  a  thing  with  Hopes  of  Sue- 
iefty  muftfo  contri*vi  and  adapt  his  Wings ^  that  he  may  make  Ufe 
rf  his  Legs ,  and  not  his  Arms  J  in  managing  them:  (becaufe  the 
Mufcles  of  the  Legs  are  ftronger,  as  he'  obferves.)  Will  ugh » 
Orhitb.  lib.  i.  <ap.  i«  fe^.  19. 

Z  fcents 
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fccnts  in  the  Air,  as  alfo  ferving  to  fteady  (g) 
Flight,  by  keeping  the  Body  upright  in  that  fubtile 
and  yielding  Medium^  by  its  readily  turning  and  an- 
fwering  every  Vacillation  of  the  Body. 

And  now  to  the  Parts  ferving  to  Flight,  let  us 
add  the  nice  and  complete  Manner  of  its  Perform- 
ance; all  done  according  to  the  ilrifteft  rules  of 
Mechanifm  (bh  What  Rower  on  the  Waters,  what 
Artift  on  the  Land,  whatacuteft  Mathematician 
could  give  a  more  agreeable  and  exadl  Motion  to  the 
Wings,  than  thcfe  untaught  flying  Artifts  do  theirs! 
Serving  not  only  to  bear  their  Bodies  up  in  the  Air, 
but  alio  to  waft  them  along  therein,  with  a  fpeedy 
progreflfive  Motion,  as  alfo  to  fteer  and  turn  them 
this  Way  and  that  Way,  up  and  down,  fafter  or 
flower,  as  their  Occafions  require,  or  their  Ple^fure 
leads  them. 

V.  Next  to  the  Parts  for  Flight,  let  us  view  the 
Feet  and  Legs  miniftring  to  their  other  Motion : 
Both  made  light,  for  eafier  Tranfportation  through 
the  Air;  and  the  former  fprcad,  fome  with  Mem- 
branes for  Swimming  (i)y  fome  without,  for  fteady 

Going, 


Cg)  ^^'  Willugbbyj  Raff  and  many  others,  imagine  the 
principal  Ufe  of  the  Tail  tb  be  to  deer  and  turn  the  Body  in  the 
Air,  as  a  Rudder.  But  Borelii  haih  put  it  beyond  all  Doabt, 
that  this  is  the  leafl  Ufe  of  it,  and  that  it  is  chiefly  to  aflift 
the  Bird  in  its  Afcents  and  Defcents  in  the  Air^  and  to  obvi- 
ate the  Vacillations  of  the  Body  and  Wings.  For  as  for  turn- 
ing to  this  or  that  Sid? >  it  is  performed  by  the  Wings  and  In- 
clination of  the  Body,  and  but  very  little  by  the  help  of  the 
Tail. 

(JbJ  See  Borelli  ulfi/kfra.  Prop.  182,  ^c. 

(i)  It  is  confiderable  in  all  Water-Fowl,  how  cxaAIy  their 
Legs  and  Feet  correfpond  to  that  Way  of  Life.  For  either 
their  Legs  are  long,  to  enable  them  to  wade  in  the  Waters  er 
In  which  cafe,  their  Legs  are  bare  of  Feathers  a  good  way 
above  the  Knees,  the  more  conveniently  for  this  Purpofc^ 
Their  Toes  alfo  are  all  abroad;  and  in  fuch  as  bear  tlie 
Name  of  'Mudfuikerst  two  of  the  Toes  arc  ibmewhat  joined^ 

that 
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Goings  for  Perching,  for  Catching  and  Holding 
of  Prey  {k)^  or  for  Hanging  by  the  Heels  to  ga* 
thcr  their  Food  (l)^  or  to  fix  themfelves  in  their 
Places  of  Retreat  and  Safety.  And  the  latter,  name- 
ly, the  Legs^  all  curved  for  their  eafy  Perching, 
Roofting,  and  Reft,  as  alfo  to  help  them  upon 
their  Wings  in  raking  their  Flight,  and  to  be 
therein  commodioufly  tucked  up  to  the  Body,  fo  as 
not  to  obftruft  their  Flight.  In  fome  long,  for 
Wading  and  Searching  the  Waters ;  in  fome  of  a 
moderate  Length,  anfwerable  to  their  vulgar  Oc- 
cafions  *,  and  in  others  as  remarkably  fhort,  to  anr. 
fwer  their  efpecial  Occafions  and  Manner  of  Life 
{m).    To  all  thefe  let  us  add  the  placing  thefe  laft 

men- 


that  they  may  .not  eafily  fink  ia  walking  opon  boggy  Placet. 
hxi^  as  for  fuch  aa  are  whole*  footed,  or  whofe  Toes  are  web* 
bed  together*  (excepting  fome  few)  their  Legs  are  generally 
ihort,  which  is  the  mok  convenient  Size  for  Shimming.  And 
ic  is  pretty  enoueh  to  fee  how  artificially  they  gather  ap  their 
Toes  and  Feet  when  they  withdraw  their  Legs,  or  go  to  take 
ifaeir  Stroke ;  and  as  artificially  again  extend  or  open  thcic 
whole  Foot,  when  they  prefs  upon,  or  drive  themfelves  forward 
in  the  Waters. 

(k)  Some  of  the  Chara£(erifticks  of  Rapacious  Birds,  are, 

to  hvoe  booked^  ftrong^  and  fiarp^pointed  Beaks  andTahns^  fitted 

fir  RaptHtf  and  tearing  ofFleJh ;  andftrong  and  hrawtty  Thighs^ 

f9r  firiktngdvwn  their  Prey,     Willughby  Ornith.   lib,  ii.  cap* 

I.    Raii  Synopf.  Av.  Method,  p.  i. 

(I)  Such  Birds  as  climb,  particularly  thofeof  the  Wood-pecker 
Kind,  have  for  this  Purpole,  (as  Mr.  Willugbby  obferves,  lib. 
ii.  cap.  4.)  I.  Strong  and  mufculous  Thigh*.  2.  Short 
Legs  and  very  flrong.  3.  Toes  (landing  two  forwards  and  two 
1>ack.  wards*  Their  Toes  alfo  are  dote  joined  together,  that 
they  may  more  ftrongly  and  firmly  lay  hold  on  the  Tree  they 
climb  upon.  4.  All  of  theih  —  have  a  hard  (lifiFTail,  bending 
alfo  downwards,  on  which  they  lean,  and  fo  bear  up  themfelves 
10  climbing. 

(m)  Swifts  and  Swallows  ba^  remarkably  ihort  Legs, 
cfpecially  the  former,  and  their  Toes  grafp  any  thing  very 
Wrongly.  All  which  is  ufeful  to  them  in  building  their  Nefi:s, 
and  other  fuck  Occafions.  as  nece^tate  them  to  hang  frequently 

Z  a  by 
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meridoned  Parts  in  the  Body.  In  M  ibmewhat  out 
of  the  Center  of  the  Body's  Gravity  (^»j,  batinfuch 
as  fwim  more  than  in  others^  for  the  better  rowing 
their  Bodies  through  the  Waters^  or  to  helpttem  in 
that  Diving  (a)  too. 


by  tbeir  Heels.  But  there  is  far  greater  Uie  of  this  Strufliire 
of  their  Legs  and  Feet»  if  the  Reports  he  true  of  their  hang- 
ing  by  the  Heels  in  great  CInilers  (after  the-  manner  of  Bees) 
in  Mines  and  Grottos,  and  on  the  Rocks  by  the  Sea,  alt  ihe 
Winter.  Of  which  latter,  I  reiacmber  the  late  learned  Dr^ 
Fry  told  this  Story  at  the  Univeriity,  and  confirmed  it  to  xac 
fince,  viz.  That  an  antient  Fifherman,  accounted  an  hohetf 
Man,  being  near  fome  Rocks  on  the  Cosflft  of  ConifwaJi,  faw  at 
a  very  low  Ebb,  a  black  Hit  of  fonetbing  adhering  to  the  Rock, 
which  when  he  came  to  examine,  he  found  it  was  a  great  num« 
ber  of  SwalioavSf  and,  if  I  mifrensember  not,  of  Swifts  al(b, 
banging  by  the  Feet^to  one  another,  as  Bst^  do;,  which  were 
covered  commonly  by  the  Sea- Waters,  but  revived  in  his  warm 
Hand,  and  by  the  Fire.  All  this  th<  Fifiidrmmi  himftlf  aiTs* 
red  the  Dodlor.  Of  this^  fee  more  Cbi^.  iii.  N§^t  (d)  of  thia 
Book. 

(n)  In  the  Birds  that  frequent  not  the  Waters,'  the  Wings 
are  in  the  Center  of  Gravity,  when  the  Bird  lies  along,  asr 
itr  Flying;  but  when  ^ it  ftands  or  waike,  tlie  Brecon  of 
the  Body  throws  the  Center  of  Gravity  upon  the  Thighs  and 
Feet. 

(o)  See  Chap.  iv.  Uou  (kj. 


C  H  A  P.    11-    ' 

Of  the  Headf  Stomachy  and  at  her  Parts  of 
Birds^ 

THUS  having  difpatched  the  Parts  principally 
concerned  in  the  Motion  of  the  Feathered 
Trihj  let  us  proceed  to  fome  other  Parts  not  yet 
animadverted  upon»    And  we  will  begianvitb  tjiq 

Head, 
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Usad^  ccwciefping  which  I  have  already  taken  no- 
^cc  of  it$  Shape  for  making  way  through  the  Air; 
of  the  Make  of  the  £///,  for  gathering  Food,  and 
other  Ufes;  the  commodious  Situation  of  the  Eye-^ 
and  I  might  add  that  of  the  Ear  too,  which  would 
b^  in  the  Way,  and  obftrud  Flight,  if  it  was  like 
that  of  nx>fl:  other  Animals :  Alfo  I  niight  fay  a 
great  deal  of  the. Conformation  of  the  5r^i»,  and  of 
the  Parts  therein  wanting,  and  of  others  added^ 
like  to  what  is  obfcrvable  in  Fi0)es;  whofe  Pofture 
in  the  *  Waters  refembles  that  of  Birdis  in  the 
Air  (a)^  and  both  very  different  from  Man  and 
Beaftsi.and  laftly,  to  hint  at  no  more,  I  might 
furvey  the  peculiar  Stru&ure  of  the  Larynx  (b)^ 

the 


(a)  Qtre^r4  Homimm  H  ^^^rupedum  in  plerijque  fimili}^ 
txijinnu  —  Cafitihus  Fokcrum  ^  Pi/dum  conUnta  ah  utri/qui 
frhrihus  hngi  di^rfa^  tamen  inter  ft^  qwtad  pracipuas  iynt^i-^ 
hn  paries  SyMh^h  reperhniur.  The  particulars  wherein  thp 
grains,  of  Birds  aod  Fiflies  agree  with  one  another,  axi4 
herein  they  differ  from  the  Braio  of.  Man  and  Beafts,  fe^ 
in  the  fame  joftiy  f»ntou$  Author, . /^i7/i/  C$reb,  Anat^  cap* 

5- 

(b)  Circa  ^^ifurcatic/nm  Afptra  ArUriay  ikgans  ArUJicis  li*' 

itr}  ogintis  indidHtn  d$iegitur  tx  Avium  e^iinparmHont  cum  ^0- 
drupedibm  :  cum  Vpcis  gratia  in  iivtrfis  A^^ibus  ii*virfam  mujcur 
hrum  fabricam  bifurcationi  Afptra  Art4ri4t  dedtrit^  quorum  nulluift 
njefiigium  ejftat  in  Homim  tf  ^adruptdibus  mibi  'v.ifisi  ubi  omt^ 
net  *vocis  mufculos  capiti  Arteria  junxit.  In  Aquildf  i^c.  /upr.4 
iiJurca$ionemt  ^f'     Steno  in  B\i(.  Anat.  Animal,  p.  ii.  cap. 

-  The  A/p4ra  Anuria  13  very  remarkable  in  the  Swafif  whick 
is  thus  defcribed  by  T.  Bartbolin^  viz.  Afptra  Arteris  iUmi"^ 
runda  faiii  ftruSlur^.  Nam  pro  Colli  longitudini  deorfum  Oe^ 
fopbagi^  (oniis  protenditur  donee  ad,  fiemum  perveniat^  in  CMJif$ 
dpfnlam  /e  incur *V9  fiexu  infinuat  ^  recondite  *veiut  in  tutp 
loco  IS  tbecdf  moxque  ad  fundum  ejnfdem  ca<iiitatis  delata  fur^ 
fum  rtJU&itury  egrediturque  anguftias  S/ernif  tS  Clat/icuUs  mey 
diis  concenjiu  qutbus  ut  fulcro  nit'ttur^  ad  Tboracem  fe  fieHit 
^"■^  Miranda  btrcle  modis  omnibus  conftitutio  IS  Refpirationi  in^* 
Jervh  W  Foci,  Nam  cum  in  ftagnorupi  fnndo  edtUia  pro  viSlu 
qaarat,  UngfJJimQ  indiguit  collo  ne  longa  mora  /uffhcaiiQms  incw'^ 
*  Zl  re 
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l\it'ifcngue,(c)^  the  inner  Ear  (i),  and  many  matters 

befides  ; 


re  et  periculitm.  Et  cert}  dum  dinudiam  fen  hram  toto  Capiii 
W  Co/ia  fronts  vado  immergituTf  pedibus  in  ahum  elatis  ctelo^ 
que  ob*verJis<t  ex  ed  Arteria  qu^e  peSoris  diSa  *vagin4t  teelufa  eft 
portioMf  tanquam  ex  condo  pr^nc  fpiritumbaurit.     Blaf.  ib«  cap. 

10. 

(c)  The  Strudkurc  of  the  Tongue  of  the  Wood  Pecker  is  very 
jugular  and  remarkable,  whether  we  look  at  its  gre£t  Length, 
its  Bones  and  Mufcles,  ks  encompaffing  Part  of  the  Neck  and 
Head,  the  better  to  exert  itfelf  in  Length  ;  and  again»  to  re« 
trad  it  into  its  Cell ;  and  laftly,  whether  we  look  at  its  (harp, 
horny,  bearded  Point,  and  the  gluey  Matter  at  the  End 
of  it,  the  better  to  f^ab,  to  ftick  unto,  and  draw  out  little 
Maggots  out  of  Wood.  Utilis  enim  Pitie  (faith  Cotter)  ad 
,  Vermiculesy  Formicas^  aliaque  InfeSa  'venanda  talis  Lingua 
font*  Siquidem  Picus,  innata  Jud  fagacitate  cum  deprebtndit 
alibi  in  arboribus^  mel  cariOy.  v#/  aha  di.^  cauja.  cavatisf  For-^ 
mes  infe&aque  delitefcere^  ad  illos  yohtaty  fejfeque  digiiis  nngu^ 
hfque  pefterioribus  robufttffimify  &  Caudie  pennis  ri^idiffimie 
JuJUnlat^  donee  *valtdo  ac  peracuto  Roftro  arbtrem  pertundat :  ar» 
bore  pertujdi  foramini  roftrum  immiitit,  ac  quo  animaUula  ftri^ 
dore  excitei  percelldique,  magnum  in  arboris  cavo  emittit  «vocem, 
infe^a  tvocijeralione  hdc  concitata  hue  illucque  repunt ;  Picus  V 
hnguam  fuam  extrit,  at  que  aeuIeiSf  bamt/que  animalia  infigit^ 
inpxa  attrahit  IS  de'uorat.     Vide  Blafii  ubi  fupra,  p.  ii.  cap. 

(d)  I  have  before,  in  Book  IV.  Chap.  3.  Note  (u),  ttken  no- 
tice of  what  others  have  observed  concerning  the  inner  Ear 
of  Birds,  rcferving  my  own  Obfervations  for  this  Place :  Which 
I  hope  may  be  acceptable,  not  only  for  being  (bme  of  them 
new,  but  aifo  fhewing'the  Mechanifm  Of  Hearing,  in  Gene* 
faU 

In  thia  Organ  of  Birds,  I  fhall  take  notice  only  of  three 
Parts,  the  Membranes  and  Cartilages  \  the  Columella ;  and 
the  Conclave:  The  Drum,  as  fome  call  it,  or  Membrana  Tjm* 
panii  as  others,  ^onfiih  of  two  Membranes ;  the  Outer,  which 
covers  the  whole  Meatus^  Bafon,  or  Drum^  (as  fome  call  it) 
and  the  inner  Membrane.  To  fupport,  didend,  and  relax 
the  outermoft,  there  is  one  Hngle  Cartilage,  reaching  from 
the  Side  of  the  Meatus,  to  near  the  Middle  of  the  Membrane. 
On  the  Top  of  the  Columella  is  another  Cartilage,  coniift* 
jng  of  three  Branches,  a,  b.  c.  in  Fig.  23.  The  longeft  mid- 
dle Branch  a,  is  joined  to  the  Top  of  the  fingle  upper  Car- 
tilage before  fpoken  of,  and  afliiis  it  to  bear  up  the  upper 
purer  MembraQe;  The  twp  Branches,  b^  e,  are  joined  to  th^ 

0; 
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Os  Fetrofum^  at  fomc  Diftance  from  the  outer  Membrane : 
Upon  this  inner  Cartilage,  is  the  inner  Membrane  fixed, 
the  two  outer  Sides  of  which,  a.  h.  and  a.  r.  are  joined  to 
the  outer  Membrane,  and  make  a  kind  of  three- fquare  Bag. 
The  Defign  of  the  two  Branches  or  Legs  of  the  CartiUgp,  ^. 
r.  are,  I  conceive,  to  keep  the  Cartilage  and  Columella  from 
wavering  Side-ways,  and  to  hinder  them  from  flying  too 
much  back :  There  is  a  very  £ne  (lender  Ligament  extended, 
from  the  opppfite  Side,  qjiite  crofs  the  Meatus  or  Bafon,  to 
the  Bottom  of  the  Cartilage^  near  its  joining  to  the  Columel-' 
la^  Thus  muoh  for  the  Memhrana  Tytnpani,  and  their  Carti^' 
lages* 

The  next  Part  is  the  Columella  (as  Schelhammer  calls  it.) 
This  is  a  very  fine,  thin,  light,  bony  Tube;  the  Bottom  of 
which  fpreads  about,  and  gives  it  the  Refemblance  of  a  wooden 
Pot-lid,  fuch  as  J  have  feen  in  Country  Houfes.  It  exadtly 
(huts  thto,  and  covers  a  Fwamen  of  the  Conclave^  to  which  it 
is  braced  all  round,  with  a  fine  fubtile  Membrane,  compofed 
af  the  tender  Auditory  Nerve.  This  Bottom  or  Bafe  of  the 
Columella^  \  call  the  Operculum. 

The  laH  Part,  which  fome  call  ^t  Lahyrinth  and  Cochlea^ 
confiiling  of  Branches  more  like  the  Canales  SemidrculareM 
in  Man,  than  the  C(?r^i^tf,  T  call  iYLt.Conda*ue  Audaus.  It  is 
(as  in  moft  other  Animab)  made  of  hard  context  Bone.  In 
moil  of  the  Birds  1  have  opened,  there  are  circular  Canals^ 
fome  larger,  fome  lefl'er,  crolfing  one  another  at  right  Angles, 
which  open  into  the  Conclave.  But  in  the  Goo/e  it  is  other- 
wife,  there  being  cochleoiis  Canals,  but  not  like  thofe  of  oth'  r 
Birds.  In  the  Conclave^  eX  the  ^\6t  oppofite  to  the  Oper^ 
iulum,  the,  tenddr  Part  of  the  Auditory  Nerve  enters  and  li- 
peth  all  thofe  inner  retired  Parts,  viz,  the  Conclave  and  Ca« 
naU» 

As  to  the  Pajfages^  Columnar  and  other  Parts  obfervable  in 
the  Ear  of  Birds,  1  (hall  pafs  them  by,  it  being  fuficient  to 
my  Purpofe,  to  have  defciibcd  the  Parts  principally  concern- 
ed in  the  Adt  of  Hearing.  And  as  the  Ear  is  in  Birds  the 
fnoft  fimple  and  incomplex  of  any  Animal's  Ear;  fo  we  may 
from  it  make  an  eafy  and  rational  Judgment,  how  Hearing  is 
performed,  viz.  Sound  being  a  Tremor  or  Undulation,  in  the 
Air,  caufed  by  the  Ccllifion  of  Bodies,  doth,  as  it  moves 
along,  ilrike  upon  the  Drum,  or  Memhrana  Tympanic  of  the 
Ear :  Which  Motion,  whether  Itrong  or  languid,  fhrill  or  foft, 
tuneful  or  not,  is  at  the  fame  Inftant  impreiTed  upon  the  Carti^ 
lagejf  C'lumellaf  and  Operculum,  and  fo  communicated  to  the 
Auditory  Ntrve  in  the  Conclave, 

And  now  if  we  compare  the  Organ  and  Adl  of  Hearing  with 
thofe  of  Sight,  we  fhall  find  that  the  Conclave  is  to  Hearing, 
vis  l\it  Rttina  \i  to  Sight  j  xh^t  fonoroui  Bodies  make  their 

Z  4  Imprcf- 
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bcfides  •,  but  for  a  Sample,  I  fhall  only  infift  up- 

<Qn  the  wonderful  Provifioo  in  the  Bill  for  t^e 

judging   of  the  Food,   and  that  is   by  peculiar 

Nerves  lodged  therein  for  that  Purpofej  fmall  and 

lefs  numerous  in  fuch  as  have  the  Affiftance  of 

another  Senfe,  the  Eye;  but  large,   more  numer* 

ous,  ap.d  thickly  branched  about,  to  the  very  End 

of  the  Berak,  in  fuch  as  huqt  for  th^ir  Food  out 

of    Sight  in    the    Waters,   in  Muds    or  under 

Ground  (e). 

And 


-^wi- 


Impreflions. thereby  on  the  Brain,  as  viiibk  Objects  60  by  the 
tjtiua.  Alfoy  that  as  there  is  an  Apparatus  in  the  Eye,  by  the 
opening  and  (hutting  of  the  Pupil,  to  make  it  correfpond  to 
all  the  Degrees  of  Light,  fo  there  is  in  the  Ear,  to  make  \t 
conformable  to  all  the  Degrees  of  Sound,  a  noble  Train  of 
litUe  Bones  and  Mo(cles  in  Man,  ISc,  to  Ibain  and  relax  the 
Menibrane,  and  at  the  &me  Time  to  .open  and  fliut  tbe  Bajisof 
the  Stapes  (ihe  Tame  as. what  I  call  the  Ofireulum  in  Birds:) 
;Pvit  io  Birds  there  is  a  more  fimple,  bat  fnfficient  Apparmtu$ 
j(br  this  Purpofe,  tender  Cartilages,  inflead  of  Bones  and  Joints, 
to  correfpond  to  the  various  Impreffions  of  Sounds,  aad  to  open 
^nd  Hiut  the  Operculum,  Belides  which,  I  fufped  the  Liga- 
ment I  mentioned,  is  only  the  Tendon  of  a  Muicle,  reaching 
to  the  inner  Mem^ana  TympaiUj  and  joined  thereto,  (as  I  find 
by  a  ilrieler  Scrutiny)  and  not  to  the  Cartilage,  as  I  imagined. 
By  this  Mufcle,  the  inner  Membrane,  and  by  Means  of  that 
the  OuEer  alfo,  can  bediflended  or  relaxed,  as  it  is  in  Man,  by 
the  MaUeus  and  its  Muicle,   fcfr. 

(e)  Flat  hilled  Birdsf  that  grope  f§r  their  Meat^  bwue  fhrei 
Pair  of  NerveSf  that  tame  into  their  Bills f  wberehy  thef  ban>0 
that  Accuracy  to  diftinguifij  tuhat  is  proper  for  Fooil^ .  end  istkaf 
to  be  rejeSed  by  their  Tafle^  'when  they  do  wt  fee  it,  This  'Ufos 
tfiofl  e<uident  in  a  Dtuk^s  Bill  and  Head\  Ducks  having  larger 
Ntrves  that  come  into  their  Bills  than  Getfty  or  any  other  Bird 
that  I  have  fcen ;  and  therefore  quaffer  and  grope  out  their  Meai 
the  mojl*  But  then  I  difcevered  none  of  thefe  Nerves  im  rojised" 
hilled  Birds,  But  ftactf  in  my  AndtonMs  in  the  Country  in  a- 
Hook,  I  fnfi  ohferved  two  Nerves  that,  cams  dovm  betvjixt  the 
Eyes  into  the  upper  BilU  but  confiderably  fmaUer  than  any  of  the 
fhres  Pair  of  Nerves  in  the  Bils  ff  Ducks j  hut  larger  than  the 
Nef'oei  iu  any  other  rtsnd-biUed  Birds,  Audit  is  remarkable  thai 
iktje  Bifds^  mgre  thai$  eu^  etl^er  re^nd-biUed  Birds,  feem  te  grope 

/or^ 
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And  now  tr^m  the  Head  and  Mouth  pifs  we  to 
\X&  pear  Ally,  ithf  S|pnA9cb»  sinother  nolef)  notable 
tb^n  ufeful  Fa/r;  whether  we  confidcr  the  Elegancjr 
<rfit?  Fibrf^  and  Mufelc$,  or  its  MuJciplicity;  one 
to  iofiten  and  jtnacerate,  another  to  digeft;  or  its 
Variety,  fuited  to  various  Foods,  fotije  membra- 
90u$,  agreeable  to  the  frugivorous,  or  carni- 
vorous Kind  \  Tome  mvirculous  and  ftrong  (f)^ 
ibited  tp  the  Comcninution,  and  grinding  of 
Corip  and  Grain,  and  fo  to  fapply  the  Defe6b  of 
Teeth. 

And  now  to  this  Specimen  of  the  Parts,  I  might 
add  many  other  Things,  no  left  curioufly  contrived, 
made,  and  fuided  to  the  Occafions  of  thefe  Vola^ 
tiles;  as  particularly  the  Strufture  and  Lodgment 
of  the  Lungs  (g):  the  Configuration  of  the  Brcaft^ 

and 


Jkr  tb^ir  Miat  in  Cow-ditffg,  &c.  Mr.  J.  Clayton,  in  PhiloC. 
Trmf.  N^  206. 

1  ohfer^idtbrif  fair  pf  Ntr'vv  in  all  the  br^ad- hi lUd  Birds 
ihat  I  could  mui  ivilbt  ^nd  in  all  fuch  as  fid  fir  their  Food  out 
rf  Sighty  oj  Snipffy  Woodc9cks^  Curlews^  Geefiy  Ducks^  Teals^ 
.  WidgeoHSy  S(C.  Thf/e  Nerves  are  very  large^  iqufillmg  almoft 
the  Optic  Utrve  in  Tbicknefs.  —  Two  are  dtftrihuted  nigh  the  End 
%f  tb^  upper  Billf  and  are  there  very  much  expanded^  paffing  through 
the  Bone  into  the  Membrane ^  lining  the  Roof  of  the  Mouth,  Dr, 
4-  Hfoulen,  ibid.  N^  199.  Or  both  in  Mn  Loivtberp^s  Abridg. 
ypl.  ii.  p.  361,  362. 

ffj  The  Gizzard  1$  not  only  made  very  ftrong,  efpccially  in 
the  Granivorous ;  but  hath  alfo  a  Faculty  of  Grinding  what  is 
ther^n  rFor  whjph  Porpofe,  the  Bird  fwalloweth  rough  Stones 
down,  which  when  grown  fmooth,  are  reje&ed  and  caft  out 
of  the  Stomach,  as  ufeltCs,  This  Grading  may  he  heard  in 
Falcons,  Eagles,  (5^^  by  laying  the  Ear  clofe  to  them,  when 
f  heir  Stomachs  are  empty,  as  the  famous  Dr.  Harvey  faith,  Di 
Generate  Exer.  7. 

As  to  the  Strength  of  the  Gixxardj  and  Ufe  of  Scones  to 
the  Digellion  of  Fowls,  divers  curious  Experiments  may  be 
met  with,  tried  by  Signcur  'Redi^  with  Glafs  Bubbles,  folid 
Glafs,  Diamonds,  and  other  hard  Bodies.     See  his  Exp,  Nat. 

fgjh  is  no  lefs  remarkable  in  Birds,  that  their  Lungs  ad- 
)iere  to  iheTbprax,  and  have  bat  little  Playi   than  that  in 

other 
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and  its  'Bone,  made  like  a  Keel,  for  commodious 
Paffage  through  the  Air,  -to  bear  the  large  and 
ftrong  Mufcles,  which  move  the  Wings,  and  to 
counterpoife  the  Body,  and  fupport  and  reft  it  upon 
9t  Rooft.  The,  Neck  alfo  might  dcferve  our  Notice, 
always  either  exadly  proportioned  to  the  Length 
of  the  Legs,  or  clfe  longer,  to  hunt  out  Food,  to 
fcarch  in  the  Waters  (h)\  as  alfo  to  counterpoife 
the  Body  in  Flight  (i).     And  laftly,  I  might  here 

take 


other  Animals  they  are  loofe,  and  play  much,  which  is  a  good 
Provifion  for  their  fteady  Flight.  Alfo  they  want  the  Dia- 
fhrtgm^  and  inftead  thereof,  have  divers  large  Bladders  made 
of  thin  tranfparent  Membranes,  with  pretty  large  Holes  out  of 
one  into  the  other*  Tbefe  Membranes  ieero  to  me  to  ferve 
for  Ligament Sf  or  Braces  to  -  the  Vifcera^  as  well  as  to  conuin 
Air.  Towards  the  upper  Part,  each  Lobe  of  the  Langs  is  per- 
forated in  two  Places,  with  large  Perforations ;  whereof  on? 
is  towards  the  outer,  the  other  towards  the  inner  Part  of  the 
Lobe.  Through  thefe  Perforations,  the  Air  hath  a  PaiTage . 
into  the  Belly,  (as  in  Book  L  Chap.  i.  Note  (b) ;)  that  is,  into 
the  foreroentioned  Bladders  ;  fo  that  by  blowing  into  the  AJfe^ 
ra  Arteria,  the  Lungs  will  be  a  little  raifed,  and  the  whole 
Belly  blown  up,  fo  as  to  be  very  turgid.  Which  doubtlefs  is 
a  Means  to  make  their  Bodies  more  or  lefs  buoyant,  according^ 
as  they  take  in  more  or  lefs  Air,  to  facilitate  thereby  their 
Afcents,  and  Defcents ;  like  as  it  is  in  the  Air-Bladders  of 
Fiihes,  in  the  laft  cited  Place,  Note  (i). 

.  (b)  Stub  Birds  as  have  long  Legs,  ba*ve  alfe  a  hng  Ned;  fir 
that  othertwife  they  could  not  ccmmodioujiy  gather  up  their  Foodf  ei" 
tber  on  Land,  or  in  the  Water,  But  on  the  other  Side^  thofe  tvhich 
have  long  Necks,  hawe  not  ahuays  long  Legs,  as  in  Swans — <wbo/e 
Necks  fenve  them  to  reach  to  the  Bottom  of  Rivers,  &c.  Willngh- 
by's  Ornithol.  lib.  i.  cap.  i.  fed.  7. 

^/y  We  have  fufiicient  Inftances  of  this  in  Gee/e,  Ducks,  &c. 
whofe  Wings  (their  Bodies  being  made  for  the  Convenience 
of  Swimming)  are  placed  out  of  the  Center  of  Gravity,  nearer 
the  Head.  But  the  extending  the  Neck  and  Head  in  Flight, 
caufeth  a  due  ^quipoife  and  Libration  of  the  Body  upon  the 
Wings ;  which  is  another  excellent  Ufe  of  the  long  Necks  of 
theie  Birds,  befides  that  of  reaching  and  Searching  in  the  Wa« 
ters  for  their  Food. 

But  in  the  Beron,  whofe  Head  and  long  Neck  (although 
tucked  up  in  Fii^ht,)  over-bala;Rce  the  hinder  Part  of  the  Bo« 

dy; 
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take  Notice  of  the  Dcfeft  of  the  Diaphragm,  fo  nc- 
ceiTary  in  other  Animals  to  Refpiratioh;  and  alfo  of 
divers  other  Pares  redundant,  defective,  or  varying 
firom  other  Animals.  But  it  would  be  tedious  to 
infift  upon  all;  and  therefore  to  the  Examples  al- 
ready given,  I  would  rather  recommend  a. nice  In- 
fpeftion  (k)  of  thofe  curious  Works  of  God,  which 
would  be  manifeft  Demonilrations  of  the  admirable 
Contrivance  and  Oeconomy  of  the  Bodies  of  thofe 
Creatures, 

From  the  Fabrick  therefore  of  their  Bodies,  I 
fliall  pafs  to  a  Glance  of  one  or  two  Things,  re- 
lating to  their  State  \  and  fo  conclude  this  Genus  of 
the  Animal  World, 


•dy  ;  the  long  Legs  are  extended  in  Flight,  to  counterpoife  the 
Body,  as  well  as  to  fupply  what  is  wanting  in  the  Tail,  from 
the  Shortnefs  of  it. 

(kj  Steno  thus  concludes  his  Myology  of  the  Eagle,  Imfer- 
feQa  h^c  Mu/culorum  difcriptio^  non  mitms  arida  efi  LeginiiSus, 
quam  InfpeQantibus  fuent  jucunda  iorundem  praparatio.  Elegam* 
tijjima  enim  Micbanices  artificial  creberrime  in  Hits  ebviat  'Virbit 
non  nijf  ob/cure  exprimuntur^  tamiurn  autem  du&u^  tendinum  colore^ 
infertionum  proportioned  \i  trocbUarum  diftributioui  oculis  txpofitft 
omnem/uperant  odmiratiMtm.  Steno  in  Blaf.  Anat.  Animal,  p. 
ii,  cap.  4. 


CHAP.    III. 

Of  the  Migration  of  Birds. 

Concerning  the  State  of  this  Tribe  oi  Animals^ 
the  firft  Thing  I  fhall  fpeak  of,  (by  Reafoa 
God  himfelf  inftanceth  in  it,)  (hall  be  their  Mi- 
gration, mentioned  Jer.  viii.  7.  Tea^  the  Stork  in 
the  Heaven  knoweth  her  appointed  Times,  and  the  fur^ 

tle^ 
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/fe,  and  the  Crane^  and  the  Swallctv^  ohferve  the  Time 
of  their  Comings  but  my  Pi9ple^   &c. 

Inwhich  A&of  Migration,  there  are  two  Things 
to  me  exceedingly  notable.  One  is  what  the  Text 
fpeaks  of,  their  knowing  their  proper  Times  for 
their  Pa£agej  when  to  come  (a)^  when  to  go  ;  as 
alfo  that  fomie  (hould  come,  when  others  go;  and 
fome  others  go,  when  thefe  come.  There  is  no 
doubt  but  the  Temperature  of  the  Air,  as  to  Heat 
and  Ccld,  and  their  natural  Propenfity  to  breed 
their  Young,  may  be  great  Incentives  to  thofc 
Creatures  to  change  their  Habitationi  But  yet  it  is 
a  very  odd  Inftindt,  that  they  fhpuld  at  all  fhift  their 
Habitation;  that  fome  certain  Place  is  not  to  be 
found  in  all  the  Terraqueous  Globe,  affording  them 
convenient  Food  and  Habitation  all  the  Year,  ei- 
ther in  the  colder  Climes,  for  fuch  as  delight  in  the 
colder  Regions ;  or  the  hotter,  for  fuch  Birds  ofTaf* 
fage  as  fly  to  us  in  Summer. 

Alfo  it  isfomewhat  ftrange,  that  thofe  untaught 
*  unthinking  Creatures  (hould  fo  exaftly  know  the 
bed  and  only  proper  Seafons  to  go  and  comt.  This 
gives  us  good  Reafon  to  interpret  the  nnyiQ  ap^. 
painted  Times  (b)  in  the  Text,  to  be  fuch  Times  as 
the  Creator  hath  appointed  thofe  Animals,  and  hath 
accordingly,  for  this  End,  imprinted  upon  their  Na- 
tures fuch  an  Inftindl,  as  exciteth  and  moveth  them 

(a)  Curio/a  res  eft^  fcire  quajff  exaSie  bee gtnus avium  [Groum] 
quotannis  obfer'Vit  tempora/tti  rediius  ^d  nos»  Anno  1667,  prim^ 
'  Gruts  comparuerunt  in  campeflrihus  Pi/a  20  Feb.  y^.  F.  Rcdi 
Exp.  Nat,  p»  100.  i|bi  plura. 

Cb)  From  IJT  indixitf  conftituit^  fciL  hcuniy  nfil  ttrnpus^  ubi 
%fel  quando  aliquid fieri  debit*     Buxc.  v\  verb. 

De  'voluntMte  fud  eertiirtm  reddidit.  Con.  Kircher  Concor- 
dant. Pars  I.  Col.  1846.  *)p10  Qemraliter  /r»  re  aliqud  cer^^ 
tdy  attefiaid,  Jff  definitd  accipitur.  I.  Fro  tempore  certo  \£  con- 
fittutq,  2.  Deinde  pro  fefio  feu  Solennitatef  qua  certo  Jff  ftato 
tempore  cekbratwr.     3.  Fro  loco  cefto  confiituto.    Id.  ibid.  CoU 

thus. 
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thus,  at  proper  Times,  to  fly  from  a  Place  that; 
ivould  obftruft  their  Generation,  or  not  afford  con- 
venient FO(>d  for  them,  and  their  Young,  and  be- 
take themfelves  to  another  Place,  affording  all  that 
is  wanting  for  Food  or  Incubation. 

And  this  leads  mc  to  another  Thing  remarkable 
in  this  Aft  of  Migration*-,  and  that  is.  That  thofe 
unthinking  Creatures  (hould  know  what  Way  to 
fteer  their  Courfe  (c)^  and  whither  to  go.  What, 
but  the  Great  Creator's  Inflinft,  fhould  ever  nriove 
a  poor  foolifli  Bird  to  venture  over  vafl  Trads  of 
Land,  but  efpecially  over  large  Seas  ?  If  it  (houl4 
be  faid.  That  by  their  high  Afcents  up  into  the  Air, 
they  can  fee  crofs  the  Seas ;  yet  what  fhould  teach 
or  pcrfuade  them,  that  that  Land  is  more  proper 
for  their  Purpofc,  than  this  ?  That  Britain  (for  In- 
ftance,)  Ihould  afford  thep  better  Accommodati-^ 
ons  than  Egypt  (d)^  than  the  Canaries^  than,  Spainy 

or 


fcj  ^is  non  cttm  admiratiom  mdiot  ordinem  W  politiam  ptri' 
grinantium  Avium,  in  itittere,  turmatim  nfolantium,  per  longos  ter^ 
rarum  y  maris  traSus  ahfque  Acu  marina  ?  — -  ^it  eas  artuM 
iter  in  ofi'rij  muialili  regione  docuit  f  ^ii  praterita  J^na^  H  fu-- 
tuTif  *via  indicia  ?  ^is  eas  ducity  nutrit,  ^  vita  nec<ffaria  mi» 
niftrai  ?  ^is  in/ulas  i^  ho/pitia  ilia,  in  quibus  «vi3um  reperiaHt^ 
indica*vit ;  medumque  ejufmodi  loca  in  peregrinationibus  fuis  inveni" 
endi?  Hac  fane  fuperant  hdminum  captum  l^  induftriam,  qui  non^- 
$Ufi  longis  experientiiSf  multis  itinerariiSf  chart  is  geograpbicis,  — 
j£^  acus  magnet  tea  beneficio, — ejufmodi  marium  \3  tirrarum  trac* 
tus  cQnficere  tentant  IS  audent.  Lud.  de  Beaufort.  Cofmop.  Di* 
Vina,  fe^.  v,  cap.  i . 

(d)  I  inllance  particularly  in  Egypt,  becanfe  Mr.  VTillughfy 
thinks  S'wallo-ws  ^y  thither,  and  into  Ethiopia,  &c.  and  thati 
dioy  do  not  lurk  in  Hotes,  or  under  Water,  as  Olaus  Magnui 
reports.  Vide  Ornitb.  lib.  ii.  cap.  3.  Bvit  Etmuller  puts  the 
Matter  out  of  Doubt,  who  faith,  Memini  ne  ptures,  quam- 
quas  Medimnus  captrit,  Hirundines  arSe  coacer'vatas  intra  Pifi 
etna  cannas,  fuh  glacie  prorfus  ad  fenfum  exanimes  pulfamet 
tamen,  reteritffe,  EtmuNcr  DifTert.  ii.  cap.  10.  feft- jj^.  This, 
as  It  is  like  what  OL  Magnus  faith,  fo  is  a  con/irmattoit  of  it^ 
The  Archbifhop's  Account  is.  In  Septentrionalibus  aquis  fa- 
$!tts  cafu  Pifcatoris  extrahuntur  Hirundines ^   in  m:dum  conglo- 

Z  mtrata 
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or  any  of  tboft  many  intermediate  Places  over  whkb 
fomc  of  them  probably  fly. 

And  laftly,  to  all  this,  let  us  briefly  add  the  Ac- 
commodations thefe  Birds  of  Pajfage  bavCy  to  enable 
them  to  take  fuch  long  Flights,  viz.  the  Length  of 
their  Wings,  or  their  more  than  ordinary  Strength 
(e)  for  Flight. 


warata  majffkf  qua  ore  ad  cs,  (ff  a!a  ad  alam,  Cff  pedt  ad  pedem 
fofi  frincipivm  autumni  fefe  inUr  (annas  defctn/ur^  colUgdrunt. 
—  Majfa  autem  ilia  per  imperitos  adtdefcenUs  — •  extraBa^  atqui  im 
aftuaria  portata^  caloris  atcejfu  Hirundines  refolutge^  volare  qui'' 
dim  incipiuntt  fed  exiguo  ietnpon  duraat.  OL  Mag.  Hid.  lib. 
xix.  cap.  20.   '  ^ 

Since  my  penning  this  Note,  we  had,  at  a  Meeting  of  tbef 
Royal  Society,  Feh»  12.  17X3,  a  farther  Confirmation  of  ^<i4;a/- 
iows  retiring  under  Water  in  Winter,  from  Dr.  Colast  aPericm 
very  curious  in  thcfe  Matters ;  who  (peaking  of  their- Way  of 
Fiihing  in  the  Northern  Parts,  by  breaking  Holes,  and  draw- 
ing their  Nets  under  the  Ice,  faith,  That  he  faw  fixteea 
Swallows  fo  drawn  out  of  the  Lake  of  Samrodt,  and  about 
thirty  out  of  the  King's  great  Pond  in  RofimiUni  and  that  at 
ScbUbittiH^  near  an  Houfe  of  the  Earl  of  Z)o^«/7,  he  faw  two 
Swallov^^s  juft  come  out  of  the  Waters,  that  could  fcarce  ftand. 
being  very  wet  and  weak,  with  their  Wings  hanging  on  the 
Ground ;  and  that  he  hath  obferved  the  Swallows  to  be  often 
weak  for  fome  Days  after  their  Appearance* 

(e)  As  Swallows  Are  well  accommodated  for  long  Flights, 

by  their  long  Wings,  fo  are  ^ails  by  the  Strength  of  their 

fedoral  MufcUsj  by  the  Bieadth  of  their  Wings,  5jfr.     For 

Quails  have  but  Ihort  Wings  for  the  Weight  of  their  Body  ; 

and  yet  they  fly  from  us  into  warmer  Parts  againft  Winter, 

and  to  us  in  Spring,  crofling  our  Seas.     So  divers  Travellers 

.   tell  us,  they  crofs  the  Mediterranean  twice  a  Year,   flying  from, 

^Ettropt  to  Africa  J  and  back  again  :  ThMS  Be  llonius,  in  Mr,  Pf^'il- 

lughiy,  faith,  fF/pen  we /ailed  from  Rhodes  to  Alexandria  of 

Egypt,  many  Quails  Jlying  from  the  North  to-wardi  the  Souths 

^nftre  taken  in  our  Ship ;  nuhence  1  am  'vtrily  per/uaded,   that  tbey 

fi)tft  Places  :   For  formerly  alfo^  when  I  failed  out  of  the  IJle  of 

Zant  to  Morca,  or  Negropont,  in  the  Spring  Time,  I  had  obfer<u- 

id  Quails  fi;fing  the  contrary  Way,  from  South  to  North,  that  they 

might  abide  there  all  Summer.     At  which  Time  alfo,  there  nuere  a 

great  maty  taken  in  our  Ship.     Orniih.  p.  170. 
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CHAP.     IV.. 
Of  the  Incubation  of  Birds. 

ANothcr  Thing  relating  to  the  State  of  this 
Tribe  of  Animals,  is  their  Incubation. 
And  firft,  the  Egg  itfelf  deferves  our  Notice.  Its 
Parts  within,  and  its  crufty  Coat  'without,  are  ad-r 
mirably  well  fitted  for  the  Bufinefs  of  Incubation, 
That  there  (hould  be  one  Part  provided  for  the  For- 
mation of  the  Body  (a\  before  its  Exit  into  the 
World,  and  another  for  its  Nouriftiment,  after  it 
is  come  into  the  World,  till  the  Bird  is  able  to  (hift 
for,  and  help  itfelf  ^  and  that  thefe  Parts  Ihould  be 
fo  accurately  braced,  and  kept  in  due  Place  (b)^  is 
certainly  a  defigned,  as  well  as  curious  Piece  of 
Workmanfhip. 

And 


(a)  The  Chicken  is  formed  out  of^  and  nourijbed  by,  fhe  Whiu 
alone,  fill  it  he  grown.  Great.  The  Talk  fervesfor  the  Chicktn'j 
Nourijhnunt^  after  it  is  'well  gro-wn^  and  partfy  al/a  after  it  is 
hatched.  For  a  good  Part  of  the  Tolk  remains  after  Exetufiony  bt" 
ing  received  into  the  Chicken* s  Belly  ;  and  being  there  referred,  as 
in  a  Stere-houfe^  is  by  the  [Appendicula,  or  DuAus  Jateftinalis,] 
as  by  a  Funnel^  conveyed  into  the  GutSf  andferves  infiead of  Milkt 
&c.  Willughby's  Ornich.  lib.  i.  cap.  3.  Ipfum^  animal  ex 
albo  liquore.  Ovi  corporatur.  Cibus  ejus  in  'luteo  eft.  Plin,  lib.  x. 
cap.  53. 

Ariftotle  faith,  The  long  fharp  Eggs  bring  Females ;  the  round 
ones,  'with  a  larger  Compafs  at  the  Jharfer  End^  Males,  Hift.. 
An.  lib.  vi.  cap.  2.  After  which»  he  tells  us  of  a  Sot  at  Sv- 
racufe^  that  fat  Drinking  fo  long»  till  Eggs  were  hatched, 
as  alfo  of  the  Cuftom  of  Egypt  %  of  hatching  Eggs  in  Dunghills 

ChJ  As  the  Shell  and  Skin  keep  the  Yolk  and  two  Whites: 
together;  fo  each  of  the  Parts  (the  Yolk  and  inner  White  at 

Icafl,) 
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And  then  as  to  the  Aft  itCclf  of  Incuiation^  What 
a  prodigious  Inftinft  is  it  in  ^11,  or  almoft  all  the 
fcveral  Species  of  Bifds,  that  they,  and  only' they, 
of  all  Creatures,  (hould  betake  thcmfelves  to  this 
very  Way  of  Generation  ?  How  (hould  they  be 
aware  that  their  Eggs  contain  their  Young,  and 
that  their  Production  is  in  their  Power  (c)?  What 
Ihould  move  theoi  to  betake  themlelves  to  their 
Nefts,  and  there  with  Delight  and  Patience  to  abide 
the  due  Number  of  Days  ?  And  when  their  Young  _ 
arc  gotten  into  the  World,  I  have  already  (hewn 
how  adflnirable  theirArt,  their  Care,  andsrop^w  is  ia 
bringing  thefn  up  until,  and  only  until,  they  are 
able  to  ibift  for  thenr>fclves. 


]eaft»)  are  A^parated  by  Membranes,  lAvolnng  them.  At  each 
End  of  the  Egg  is  a  Treddle,  fo  called,  becaufe  it  was  fdrmer- 
*Iy  thought  to  be  the  Sperm  of  the  Cock.  But  the  Ufi  of  tbefi 
(faith  Dr.  Harvey^  in  Wtttugh.  Otnitb.  cap.  3.)  is  f  be,  as  it 
^erif  the  Poles  of  ibis  Microctrfm,  and  ibt  Connexions  of  all  tbi 
Membranes  twifttd  and  knit  together^  by  twbith  the  Liquors  ari 
not  only  con/tr*ved^  each  in  its  Place^  but  do  dlfo  retain  their  dntt 
Tofition  one  to  another.  This,  although  in  a  £reat  Meafure 
true,  yet  doth  not  come  up  to  what  I  have  my  (elf  obferved  ; 
fcMT  I  -find  that  thefe  Chalaxa,  or  Treddles^  ferve  not  barely  to 
keep  the  Liquors  in  their  Place,  and  Pofition  to  one  another 4 
butalfo  to  keep  one  and  the  fame  Part  of  the  Yolk  uppcrmoft, 
let  the  E^g  be  torrted  neafly  Hrhich  Way  k  will :  which  is  done 
by  this  Mechanifm :  The  Chetla^a  are  fpecifically  lighter  tharf  ^ 
the  Whites,  in  which  they  fwim ;  and  b6ing  braced  to  the 
Membrane  of  the  Yolk,  not  exaAly  in  the  Axis  of  the  Yolk, 
but  fomewhat  out  of  it,  cAufcth  6ne  Side  of  the  Yolk  to  b^. 
beavier  than  the  other ;  fo  that  the  Yolk  being  by  the  Cbalafc/i^ 
xnade  buoyant,  and  kept  fwimming  rn  the  Midit  of  two  Whites, 
is  by  its  own  heavy  Side  kept  with  th«  fame  Side  always  np- 
permoft ;  which  nppermoft  Side,  I  have  fbme  Reafon  to  think, 
is  that  on  which  the  Ciea/ricula  lies;,  that  being  com monty 
nppermoft  in  the  fhell,  efpecially  in  feme  Species  of  Eggs 
more,  I  thinir,  than  others. 

fcj  All  Birds  lay  a  certain  Number  of  Eggs,  or  nearly 
Uiftt  Number,  and  then  betake' th em felves  to  their  Incubation  $ 
but  if  their  Eggs  be  withdravn,  they  wiH  lay  more.  Of  Which' 
fee  Mr.  Ma/s  WifdomofGod^  p.  ^Z7* 

And 
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And  laftly,  when  almoft  the  whole  Tribe  of  Birds 
do  thus,/  by  incubation,  produce  their  Young,  it 
is  a  wonderful  Deviation,  that  fome  few  Families 
only,  Ihould  do  it  in  a  more  novercal  Way  (d)^ 
without  any  Care  or  Trouble  at  all,  only  by  lay- 
ing their  Eggs  in  the  Sand,  expofed  to  the  Heat 
and  Incubation  of  the  Sun.  Of  this  the  Holy  Scrip- 
ture itfelf  gives  us  an  Inftance  in  the  Oftrich :  Of 
which  we  have  an  Hint,  Lam.  iv.  3.  The  Daugb^ 
ter  of  ny  People  is  become  cruel^  like  the  OJiriches  in 
the  Wildernefs.  TJiis  is  more  plainly  exprefled  in 
y^^  xxxix. -14,  15,  16,  17.  [The  Oftrich]  leav- 
etb  her  £ggs  in  the  Earthy  and  warmetb  them  in  the 
Duft^  anaforgetteth  that  the  Foot  may  crujb  them^  or 
that  the  wild  beaji  m^y  break  them.  She  is  hardened 
againft  her  Toung  oneSy  as  though  they  were  not  hers : 
Her  jLabour  is  in  vain^  without  Fear.  Becaufe  GOD 
^  hath  deprived  her  ofWifdom^  neither  hath  he  impart^ 
ed  unto  her  Underjianding.  In  which  Words  i  Ihall 
take  Notice  of  three  Things:  i.  Of  this  anoma- 
loua  Way  of  Generation.  It  is  not  very  ftrangc, 
that  no  other  Incubation  but  that  of  the  Sun,  Ihould 
produce  their  Young ;  but  it  is  very  odd  and  won- 


fiij  The  Tahn  is  a  Bird  no  bigger  than  a  Chicken^  but  Is 
tbid  to  lay  an  Egg  larger  than  a  (foofe's  Egg,  and  bigger  than 
the  Bird  it&lf.  Thefe  they  lay  a  Yard  deep  in  the  Sandy 
where  they  are  hatched  by  the  Warmth  of  the  Sun  ;  after 
which  they  creep  oat,  and  get  to  Sea  for  Provifiont^  Nava* 
rmi^AuMMt^  ChiMa,  in  CilUs.  afVoyaga^  vol.  i.  This  Ac<- 
count  is,  in  all  Probability»  borrowed  from  Nitremberg^  or  Htr* 
nandtx  (that  copied  from  him),  who  call  this  Bird  by  the 
Name  of  Dait^  and  its  Eggs  Tafun,  not  the  Bird  itfelf,  as  iVie^- 
nfoutte  ioth.  But  my  Friend  Mr.  Ray  faith  of  it,  Hiftoria  ijh 
hac  froeuUubio  fahulofa  \i  f(dfa  efl.  ^amvis  entm  A'oes  nen* 
nuff^  maxima  ova  fariunf,  ut  v.  g.  Alkas,  Lomwlsey  Anatcs> 
^6^Z9p  lie*  bujujmaii  tamtn  unum  duntaxat^  non  ptura^  9*oa 
fontmi  antequam  imu^nt :  nee  ullam  in  rerum  naiuri  a*uim  dart 
exiftim^  cujuf  ovaalbumim  careant.  Cum  Albumin  pradpua  ovi 
parsjttp  quodqui  primum  fatui  alimentum  fubminifirat.  Rat! 
Synop.  Ay,  Meth.  p/i5J- 

A  a  dcrfisl 
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derful  that  any  one  Species  fhould  vary  from  all  the 
reft  of  the  Tribe.  But  above  all,  2.  The  fmgular 
Care  of  the  Creator,  in  this  Cafe,  is  very  remark- 
able, in  fupplying  feme  other  Way  the -Want  of 
the  Parent-Animals  Care  and  Srop^wC^j,  fo  that  the 
Young  fhould,    notwithftanding,    be  bred  up  ifi 

•  thofe  large  and  barren  Deferis  of  Arahia  and  Afri- 
cay  and  luch  like  Places  where  thofe  Birds  dwell, 
the  moft  unlikely  and  unfitting  (in  all. human  Opi- 
nion) to  afford  Suflenancc  to  young  helplefs  Crea- 
tures-, but  the  fitteft  therefore  t6  give  Demonftra- 
tions  of  the  Wifdom,  Care,  and  efpecial  Providence 
of  the  infinite  "  Creator   and  Confervator  of  the 

•  World.  3.  The  lafl  Thing  I  fhall  Remark  is, 
'That  the  Inflinds  of  Irrational  Animals,  at  leaft  of 

this  fpecified  in  the  Text,  is  attributed  to  God. 
For  the.  Reafoh  the  Text  gives  why  the  Qfirich  is 
hardened  againjl  her  Young  One^^  as  though  they  Wire 
not  hersy  is,  Bccatife  GOD  hath  deprived  her  of  Wif- 
dom^ and  not  imparted  Underftanditig  to  her ;  i*  e.  he 

'hath  denied  her  that  Wifdom,  lie  hath  not  impart- 
ed thatUndcrflanding,  that  STOf^'w,  that  natural  In- 
ftinft'  to  provide  for,  and  nurfe'up  her  Young,'  that 

-moft  other  Creatures  of  the  fame,  and  other  Tribes, 
are  endowed  with.  ,      .       . 

Thus  I  have  difpatched  what  I  intended  to  lAfift 
upon  concerning  the  State  of  this  Set  of  Animals'; 

.of  which,  as  alfo  of  their  admirable  Inftindts,  a  great 


fej  Xb&  Eggs  of  the  Oftrich  being  buried  in  the  Sandj  are  che^ 

.  rified  only  by  the  Heat  of  the  Sun^  till  the  Toung  be  excluded  :  F^r 

the   Writers  of  Natural  Hijiory  do  generally  agree^  that  the  old 

.  Birds  a  after  they  ha*ve  laid  and  co'vered  their  Eggs  in  the  Sandt 

farfake  them^  and  take  no  more  Care  of  them,     Willugh,  Oroith. 

lib.  ii,  cap.  8.  fed.  i. 

But  there  is  another  Of  rich  [of  Amtricci\  which  Acaret  tells 

us  of,  that  takes  morq  Care  of  her  Young,  by  carrying  four  of 

her  Eggs,  a  little  before  fhc  hatcheth,   to    four  Parts  of  her 

Neft,  there  to  breed  Worms  for  Food  for  her  Young.     AcaretS 

^Oifc.inPhilof  Tranf  U^  89. 

deal 
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deal  more  might  defcrve  our  efpecial  Obfervation  5 
particularly  the  admirable  Curioficy,  Art,  and  Va^ 
riety  of  Nidification  (f)^  ufed  among  the  various 
Species  of  Birds ;  the  great  Sagacity,  and  many 
Artifices  ufed  by  them  in  the  Inveftigation  and  Cap- 
ture of  their  Prey  (g)^  the  due  Proportion  of  the 
more  and  lefs  ufcful,  the  Scarcity  of  the  Voracious 
and'Pernicipus,  and  the  Plenty  of  the  Manfuetc 
and  Ufeful  (h).  Alfo  the  Variety  of  their  Motion 
and  Flight  might  deferve  Confideration,  thfe  Swift- 
ncfs  of  fuch  whofe  Food  is  tp  be  fought  in  far  dif- 
taht  Places,  and  different  Seafpns  (i)  j  the  (lower 
Motion^,  and  flioft  Flights,  of  others  more  Domef- 
tick;  arid^even  the  Aukwardnefs  of  fome  others  to 
-Flight,  whofe  Food  is  near  at  hand,  and  to  be  gpt- 
ten  without  any  great  Occafion  bf  Flight  (k).  Thefe, 
and  divers  other  fuch  like  Things  as  thefe,  I  fay,  I 
might,  have  fpoken  more  largely  untO;  but  Ilhall 
pafs  them  by  with  only  a  btre  Mention,  having  at 
ready  taken  Notice  of  them  in  the  Company  df  ptlier 
Matters  of  the  like  Nature,  and  manifetted  rhem 
to  be  A6ls  of  excellent  Delign,  Wifdorri,  and  Pro- 
vidence in  the  great  Creator.  [  ,         '  ^ 


"  (f)^ct  Book  W.  Chap.  i^.      i  ^'^  .../.:>./. 

(zJ  See^dr^IV.  Chap.  u.  ^d:.f+.       .   .    ... 

(hj  See  Bbok  IV. '  the  Beginniag  of  Ghap.  lo. 

(ij  ^tc  Book  Vf.   Chap,  ^.^  ^  .      •      ■    . \ 

(It)  The  Colymhiy  or  Doucktrs^  having  their  Fooi  Hear  ik 
band  in  the  Waters,  arc  remarkably  made  fetDiviag  thereiti; 
Their  Heads  arefnoa!!.  Bills  iharp-pointed,  Wiogs  (ifRaU,  Legs 
ilat  and  broad,  and  placed  backward,  and  nearer  the  Tail  than 
in  other  Birds  ;  and  laftly,  their  Feet,  fpme  are  whdle-footed, 
fame  cloven-fboted»  bat  withal  fin-tocda  FidiJViliugk.  Qmtliu 
lib.  ill.  fed.  5. 
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C    H    A    P.      V. 

I'he  Conclufion. 

A  ND  now,  if  wc  rcfleft  upon  the  whole  Mat- 
Jl\^  ter,  wc  (hall  here  finci  another  large  Tribe  of 
.  the  Creation,  abundantly  fetting  forth  the  Wifddni 
ajnd  Glory  of  their  great  Creator,  We  praife  the 
Ingenuity  and  Invention  of  Man,  for  the  Contri- 
vance of  various  pneumatick  Engines ;  we  think 
them  witty,  even  for  their  unfuccefsful  Attempts  to 
fwim  in,  and  fail  through  that  fubtle  Element  the 
Mv\  and  the  curious  Mechanifm  of  that  Artiil:  h 
had  in  Remembrance,  and  praife.to  this  Day,  who 
made  a  Dove,  or  an  Eagle  (a)  to  fly  but  a  ihort 
Space.  And  is  not  therefore  all  imaginable  Honour 
and  Fraife  due  to  that  infinite  Artift,  that  hath  lo 
admirably  contrived  and  made  all  the  noble  Variety 
(^ Birds;  that  hath  with  fuch incomparable  Curiofi- 
ty  and  Art,  formed  their  Bodies  from  Head  to  Tail, 
without  and  within^  that  not  lb  much  as  any  Muf- 
cle,  or  Bone,  no,  not  even  a  Feather  (i')^  is  unar- 
tificially  made,  mtfplaced,  redundant,  ordefe&ive,^ 
in  all  the  fcveral  Families  of  this  large  Tribe  ?  But 
<very  Thing  is  fo  incomparably  performed,  fq  nice- 
ly fitted  up  for  Flight,  as  to  furpafs  eveci  the  Imi- 
tation of  the  moft  ingenious  Artificer  among  mof  tal 
rational  Beings. 


(a)  SceBooiV.  Chap.  i.  Note(aa). 

(h)  Deus  non  /eluni  AngiUmt  13  Homimnh  fid  nic  ixigui  IS 
contemptibilis  animantu  wjcird^  vtc  Avis  pennulamy  mc  Herbte 
flofculumy  mc  Arbwis  folium^  fine  fuarum  partium  lotnuniintifi 
dertliquiu    Augi^n.  dc  Civ*  Dei»  lib.  v.  cap.  xi. 
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BOOK       VIIL 

Of  INSECTS  and  REPTILES. 


C  H  A  P.    I. 

Of  InfeBs  in  general. 

fi^^AVlNG  difpatched  that  Part  of  the 
Animal  World,  which  ufcd  to  be  ac- 
H  ">Sf>  counted  the  more  perfeft,  thofc  Ani- 
^^xx^cxx-^  mals  ftiled  Icfs  pcrfeft,  or  imperfect, 
JMwA)8^X  will  next  dcfcrve  a  Place  in  our  Survey^ 
becaufe,  when  ftriftly  inquired  into,  we  ihall  find 
them  to  be  fo  far  from  deferving  to  be  accounted 
mean  and  defpicable  Parts  of  the  Creation,  owing 
their  Original  and  Produdlon  to  Putrefaftions,  &?<:. 
as  fome  have  thought,  that  we  Ihall  find  them,  I 
fay,  noble,  and  moft  admirable  Works  of  God. 
For,  as  the  famous  Natural  Hiftorian,  PUwf  (a)^ 
prcfaccth  Ris  Trtatife  of  Infers ^  to  prevent  the  Re- 
proach of  condefceading  (as  might  be  thought)  to 
fo  mean  a  Subjeft :  In  gnat  Bodies^  faith  he,  JVi- 
iure  had  a  large  and  eafyjbop  to  work  upon  obfequious 


(a J  Ih  wMfgrnJiquiiUm  cvrparibut^  ISc^    Plin.  Nat.  Hift.  lib. 
%i,  cap.  z. 

A  a  3  Matter  % 
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Matter ;  whereas^  in  tbefe  fo  fmall^  and  as  it  were  no 
Bodies^  what  Fooifteps  of  fieafon^  what  Power^  what 
great  PerfeSlion  is  there  ?  Of  this  having  given  an 
Ipftance  or  two  of  the  exquifite  Senfcs,  and  curi- 
ous Make  of  fomc  Infcfts  f^J,  he  then  goes  on,  M^e 
admire^  faith  he,  the  turrigerous  Shoulders  of  Ele^ 
phantSj  the  lofty  Necks  and  Cfejis  ff  others  \  but^ 
faith  he,  the  Nature  of  things  is  never  more  compkte 
than  in  the  leaft  Tubings.  For  which  Reafon  he  in- 
freats  his  Readers  (as  I  do  tiSwit^that  becaufe  they 
flighted  many  of  the  "Things  themfelves  which  he  took 
Notice  of  they  would  not  therefore  difdainfully  condemn 
i^is  Accounts  6f  themyfince^  faith  he,  in  the  Contem-' 
ftation  of  Nature^  nothing  ought  tofeem  Superfluous. 

Thus  that  eminent  Naturalifl:  hath  made  his 
pwn,  and  my  Excufe  too :  the  Force  and  Verity 
whereof  will  farther  appear,  by  what  I  fliall  fay  of 
thefe  Animals,  which  (as  defpicable  as  they  have 
been,  or  perhaps  may  be  thought)  we  Ihall  find  as 
cxquifitely  contrived,  and  curioufly  made  for  that 
Place  and  Station  they  bear  in  the  World,  as  any 
other  Part  of  the  Animal  World.  For  if  we  cpnfi- 
dcr  the  innumerable  Variety  of  their  Species,,  the 
prodigious  Numbers  of  Individuals,  the  Shape  and 


(h)  Uhi  tot  fen/us  coJIocavt'f  in  Culice?   Et  funt  alia  diSu 

minora,      Sed  uhi  Vijum  in  eg  pratendit :  '  Vhi   Gufiatum   ap^ 

plica'vit  ?  Ubi  Odoratum  infiruit  ?    Uhi  'verb  truculentam  illam 

l^  portione  maxitnam  iHfcem  ingeneravit  ?  ^d  Juhtilitate  Pen^ 

^naj   adncxuitf    pr^elongannt   Pedum  crura?  •  Difpofuit  jejunum 

Caveam,  uti  Al'vufn?   A'vidam  Sanguinis ^  13  potijpmum  bumani^ 

Jitim,  accendit  ?  Telum  ^erh  perfodiendo  Urgori^    quo  /pieu!a*vit 

'  ifigenio?    Atque  ut  in  capaei  cum   cerni  mn  poffit  exititas^    ita 

•  reciprecd  gemina*vit  arte^    uf  fodiendq  acumine^tum  p^riter  Jorhen* 

:  dtqu^fftulofum  ejftu     S^uos  Teredini  ad  perforanda  Rohora  cum 

J'ono  'tejie   denies   affixit  P    Fotiffimum'que  If  ligno  cihaium  fecit  : 

Sed  turrigercs  Bhpiumtarum  .miramur  bumeros^  Taurorumque  ca/^ 

la,  &  truces  in  juhlime  jaUuiy  Tigrium  rapinas^   Leonumjuhas^ 

eum'rerum  naiura  nufpiam  iHagis  quam  in  miimfh  iota  Jit,     El  in. 

ibid.  . 

Malic 
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Make  of.  their  little  Bodies,  arid  every  Part  thereof, 
their  Motion,  their  Inftin&s,  their  regular  Gene- ' 
ration  and  Produdtion;  and,  to  name  no  more,  the 
incomparable  Beauty  and  Luftre  of  the  Colours  of 
many  of  them,  what  more  admirable  and  more 
manifeft  Demonftration  of  the  infinite  Creator,  than  ', 
even  this  little  contemned  Branch  of  the  Animal 
World?  But  let  us  take  a  Ihort  View  of  Particu- 
lars. 


CHAP.     IL 

Of  the  Shape  and  StruSlure  of  InfeBs. 

LET  us  begin  With  the  Shape  and  Fabrick  of 
their  Bodies:  Which  although  it  belomewhat 
different  from  that  of  Birds,  being  particularly,  for 
the  moft  Part,  not  fo  (harp  before,  to  cue  and  make 
way  thro*  the  Air,  yet  it  is  better  adapted  to  tneir 
Manner  of  Life.  For  confidering  that  there  is  little 
Neceffity  of  long  Flights,  and  that  the^Strength  and 
Aftivity  of  their  Wings  doth  much  furpafs  the  Re- 
fiftance  their  Bodies  meet  with  from  the  Air,  there 
was.  no  great  Occafion  their  Bodies  fhould  be  fo 
Sharpened  before.  But  the  Condition  of  their  Food, 
and  the  Manner  of  gathering  it,  together  with  the 
great  Neceffity  of  accurate  Vifioh  by  that  admira- 
ble Provifion  made  for  them  by  thei'eticulated  Cor- 
nea  of  their  Eyes  ;  thefts  Things,  I  fay,  as  they  re- 
quired a  larger  Room,  fo  were  a  good  Occafion  for 
the  Largencfsof  the  Head,  and  its  Amplitude  be- 
^fore.  But  for  the  Reft  of  their  Body,  all  is  well 
made,  and  nicely  poifed  for  their  Flight,  and  every 
Qther  of  their^Occafions. 

A  a  4  And 
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And  as  their  Sbape^  fo  the  Fabriek  and  Make  of 
their  Bodies  is  no  lels  accurate,  adaitrabley  and  fin- 
gular;  not  built  throughput  with  Bones,  and  co* 
ycred  with  Flefli  and  Skin,  as  in  moft  other  Ani* 
tnak',  but  covered  with  a  curious  Mail  of  a  middle 
Mature  (a)^  ferving  both  as  Skin  and  Bone  too,  for 
the  Shape,  as  well  as  Strength  and  Guard,  of  the 
Body;  and  as  ic  were  on  Purpofe  to  (hew,  that  the 
great  Contriver  of  Nature  is  not  bound  up  to  one 
Way  only. 

(a)  lnfe3a  non  n/identur  Iier*vos  habere,  nee  Offa^  nee  Spinas^ 
nee  Qartilaginemy  nee  Pinguiay  nee  Carnet^  nee  Cruftam  qnidem 
jragtlem,  ut  qnadam  marina^  nee  qua  jure  dicatur  Cutis :  fed 
mediie  cujufdam  inter  omnia  bac  nature  corpus^  ^c*  Plin.  Nat« 
Hill.  lib.  xi.  cap.  4. 


CHAP.    III. 

Of  the  Eyes  and  Antenna  of  Infers. 

TO  this  laft-mentioncd  Guard,  we  may  add^ 
that  farther  Guard  provided  in  the  Eyes  and 
Ahtenna.  The  Struclore  of  the  Eye,  is,  in  all 
Creatures,  an  admirable  Piece  of  Mcchanifm  5  but 
that  obfervablc  in  the  Eyes  of  Infedls  fo  peculiar, 
that  it  muft  needs  excite  our  Admiration ;  Fenced 
with  its  own  Hardncfs,  yea,  even  its  own  accurate 
Vifion,  is  a  good  Guard  ^gainft  C3ctcrnal  Injuries  \ 
and  its  Corneay  or  outward  Coat,  all  over  befct 
with  curious,  tranfparent,  lenticular  (a)  Inlets»  en- 
abling 

(a J  The  cornea  of  Flies,  Wafps,  {ffr.  are  fo  common  ait 
l^nteitainment  with  the  Microfcope,  that  every  body  knows 
\\  is  a  parlous  Piece  of  Lattice- work.   In  which  this  is  remarlc- 

able. 
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ablmg  thole  Creatures  to  fee  (no  doubt)  very  accu- 
r.iiciy  every  Ws^,  withouc  any  interval  of  Tiaac  or 
Trouble  to  move  the  Eye  towards  Objeds. 

And  as  for  the  other  Part,  the  Antemse^  or  VetU 
trs^  whatever  their  Ufc  may  be  in  cleaning  the 
Eyes,  or  other  fuch  like  Ufe-,  they  arc,  in  all  Pro- 
bability, a  good  Guard  to  the  Eyes  and  Head,  ia 
their  Walk  and  Flight,  enabling  them,  by  the  Senfe 
of  Feeling,  todifcover  fuch  Annoyances,  which  by 
their  Proximity  may  perhaps  efcape  the  Reach  of 
the  Eyes  and  Sight  (if).    Befides  which,  they  are  a 

curious 


able,  thzt  every  Forame»  IS  of  A  Icnticahr  Nature;  fo  that  we 
fee  Objefts  through  them  topfey-turvev,  as  through  (b  many 
convex  Glares :  Yea,  they  become  a  imall  Telefcope,  whea 
there  is  a  due  focal  Diflance  between  them  and  the  Lens  of  the 
Microfcope. 

This  lenticular  Power  of  the  Cornea,  fupplies  (as  I  ima* 
gine)  the  Place  of  the  Cryllalline,  if  not  of  the  Vitreous 
Humour  too,  there  being  neither  of  thofe  Humours  that  I 
could  ever  find,  (although  for  Truth  fake,  I  confefs  I  have  npt 
been  fo  diligent  a;  I  might  in  this  Enquiry ;)  but  inftead  of 
Humours  and  Tumcks,  I  imagine  that  every  Lens  of  the  Cornea 
bath  a  diAindl  Branch  of  the  Optic  Nerve  miniftring  to  it»  and 
Tendering  it  as  fo  many  difUndt  Eyes.  So  that  as  moft.Animali 
are  binocular^  Spiders  for  the  moft  Part  odonocular^  and 
fome,  (as  Mr.  JVillugkby  thought.  Rati  Hift.  InfeS.  p.  12.) 
fenocular;  fo  Flies,  cjr.  are  multocular,  having  as  many  Eyes 
as  there  are  Perforation's  in  their  Cornea.  By  which  Means^ 
as  other  Creatures  are  obliged  to  turn  their  ^yes  to  Obje^, 
thefe  have  fome  or  other  of  their  Eyes  ready  placed  towards 
Objeds,  nearly  all  round  them ;  Thus  particularly  it  is  ia  the 
Draion-Fly,  (Libelkt)  the  greatcft  Part  of  whofc  Head  is  poC- 
feffed  by  its  Eves.  Which  is  of  excellent  Ufe  to  that  fjrcda* 
tious  Infed,  /or  the  ready  feeing  and  darting  at  fmall  Flies  al} 
tound  it,  ea  which  it  preys. 

(bj  It  is  manifeft,  that  Inieds  clean  their  Eyes  with  their 
Fore*legs»  as  well  as  Antenna.  And  confidering  that  as  they 
walk  along,  they  are  perpetually  feeling,  and  Tearching  be- 
foTB  them,  with  their  Feelers,  or  Antenna  \  ther;efore  I  am 
apt  to  think,  that  befides  wiping  and  cleaning  the  Eyes,  the 
Ufes  here  named  may  be  admitted.  For  as  their  Eyes  are* 
linmoveable^  fo  that  no  Time  is  required  for  the  turning  their 
4  E^cft 
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curious  Piece  of  Workmaofhip,  and  in  many,  a  very  • 
beautiful  Piece  of  (c)  Garniture  to  the  Body. 

Eyc$  to  ObjeAs ;  fo  there,  is  no  Neceflity  of  the  Retina^  or 
Optic  Ner*ve^  being  brought  nigher  unto,  or  fet  farther  oiF  from 
the  Cornea^  (which  would  require  Time.)  as  it  is  in  other 
Animals  :  But  their  Cornea  and  Optic  Nfr^e^  being  always  at 
one  and  the  fame  Diftance,  are  fitted  only  to  fee  diftantial 
(!)bje£ts»  but  not  fuch  as  are  very  nigh :  Which  Inconvenience 
the  Feelers  obviate,  leH  it  ihould  be  prejudicial,  in  occafioning 
the  Tnfed  to  run  its  Eiead  againft  any  thing. 

And  that  this,  ratA^r  than  the  wiping  the  Eyes,  is  the  chief 
Ufe  of  the  Feelers,  is  farther  manifeA  from  the  Jntentue  fjf  xh^ 
Flefi  Fiji  and  many  other  Infeds/  which  are  ihort,  and  ftrait» 
and  incapable  of  being  bent  unto,  or  extended  over  the  Eyes:. 
As  alfo  from  others  enormoufty  long,  fuch  as  thofe  of  the  C«-  • 
trieernif  or  Goai-cbafers^  the  CaJi<W'Flj,  and  divers  others, 
both  Beetles  and  Flies. 

fcj  The  lamellated  Antenna  of  fome,  the  clavellated  of 
others,^  the  neatly  articulated  of  others,  the  feathered  and  di* 
yers  other  Forms  of  others,  of  the  Scarab,  Papilionaceous  Gmat^ 
and  other  Kinds,  are  furprizingly  beautiful,  when  viewed 
through  a  Microfcope.  And  in  fome,  thofe  Anteniue  diftingoiih 
the  Sexes :  As  in  the  Gnat-kind,  all  thofe  with  Tufts,  Fearers, 
and  Brufh-horns,  are  Males;  thofe  with  fbort,  fiogle-fhaftcd 
Antenna,  are  Females. 


CHAP.     IV. 

Of  the  Farts  and  Motion  of  InfeBs. 

FROM  the  Head,  pafs  we  to  the  Members, 
concerned  in  their  Motion.  And  here  we 
have  a  copious  Subjed:,  if  I  was  minded  to  expati-^ 
ate.  I  might  tatke  Notice  of  the  admirable  Mecha- 
nifm  in  thofe  that  creep ;  the  curious  Oars  in  thofe 
amphibious  Infedts  that  fwim  and  walk  (a) ;  the 

incom^ 

(a)  All  the  Families  of  Hydrwcaahari,  Ketoneai,  &c.  have 
their  hindmoft  Legs  made  very   nicely,  with  commodious 

Joinu 
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incomparable  Provifion  made  in  the  Feet  of  fgch 
as  walk,  or  hang  upon  fmooth  Surfaces  (i)  \  the 
great  Strength  and  Spring  in  the  Legs  of  fuch  as 
leap  {c)  ;  the  ftrong  and  well-made  Feet  and  Ta- 
lons of  fuch  as  dig  (d)  :  And,  to  name  no  more, 
the  admirable  Faculty  of  fqch  as  cannot  fly,  to  con 
vcy  themfelves  with  Speed  and  Safety,  by  the  Help 
of  their  Webs  ^fj,  or  fome  other  Artifice,  to  make 

their 


Joints  flat,  and  Bridles  on  each  Side  towards  the  £nd»  fervin? 
for  Qars  to  fwim ;  and  then  nearer  liie  Body,  arc  two  iliff 
Spikes,  to  enable  them  to  walk,  w.hen  Occa(ion  is. 

(b)  I  might  here  name  divers  Flies,  and  other  Infedls,  who, 
beiides  their  iharp  hooked  Nails',  have  aifo  ^inny  Palms  to. 
their  Feet,  to  enable  them  toftick  on  Glafs,  and  other  fmoothL 
Bodies,  by  Means  of  the  Preitare  of  the  Atmofphere.  But  be-  ' 
caufe  the  Example  will  llludrate  another  Work  o/  Nature,  as. 
well  as  this,  I  fhall  chufe  a  fingular  Piece  of  Mecbanifm,  in 
one  of  the  Urged  Sorts  oi  HydrocantharL  Of  theie  large  ones 
t.here  ar^  two  Sorts,  one  largeil,  all  black,  with  Antenna  hand* 
fomely  emboffed  at  the  Ends.  The  other  fomewhat  le/Ter^ 
hardly  To  black,  with  capillary  ^/i/f»;yitf ;  the  Forehead,  Ed  e^es 
of  the  F^gin^t  and  two  Rings  on  t\ic  Thorax ^  of  a  tawneyCo* 
lour.  The  Female  hath  Vagina^  prettily  furrowed,  the  Male 
fmooth.  But  that  which  is  molt  to  our  Purpofe  in  this  Male,  is 
a  Flap,  or  hoUowifh  Cap  near  the  middle  Joint  of  the  fore 
Legs,  which,  when  clapped  on  the  Shoulders  of  the  Female /x 
Coitu^  (licks  firmly  thereon  :  After  the  Manner  as  I  have  feein 
Boys  carry  heavy  Stones,  with  only  a  wet  Piece  of  Leather 
clapped  on  the  Top  of  the  Stone. 

(c)  Thus  Grafi?oppers  and  Crickets  have  brawney  ftrong 
Thighs,  with  long,  ilender,  but  ilrong  Legs,  which  enable 
(hem  to  leap  with  great  Agility  and  Strength. 

(4)  I  have  wondered  to  fee  with  what  great  Qnicknefs,  Art, 
and  Strength,  many  Ve/pa  Ichneumons^  Wild,  Bees,  and  Beetles^ 
perforate  the  Earth,  yea,  even  Wood  itfeif :  But  the  mofl  re- 
markable Animal  in  this  Way,  is  the  Mcfie- Cricket,  in  Book  IV« 
Chap.  ij.  Nou  (sj. 

(e)  \  have  with  Pleafure  often  fcen  Spiders  dart  out  their 
Webs,  and  fail  away  by  the  Help  thereof.  For  the. Manner 
of  which  fee  VLt^Lo'wthorp^i  Abridgment^  vql.  ii.  p.  794,  from 
Pr,  Lifter  and  Dr.  Hulfey  who  both  claimed  the  Difcov^ry 
ihereof.  And  both  do  feem  to  have  hit  thereupoi*),  without 
^uy  f  ore]cnQv^'ledge  of  what  each  other  hath  difcovered,  ^s  \% 

faid 
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their  Bodrcs  lighter  than  the  Air  (f) :  Tbefe,  and 
z  Midcitude  ot  och^r  fuch  like  Things  as  thefe,  1 

might,' 

faid  in  the  lad  cited  Place,  and  as  I  more  particularly  find  by- 
Mr.  Ray^9  Pbilof.  Letters^  p^rintcd  annp  1718^,  p.  95,  &c.  By 
which  alfo  I  find,  the  two  ingenious  Dolors  were  very  modeflr 
in  thei^  Claims,  and  very  amicable  in  the  Matter.  In  one  of 
Dr.  Lifierh  to  Mr*  Ray^  he  thinks  there  is  a  fair  Hint  of  the 
Darting  of  Spiders  in  Jrifiot.  Hift.  An,  lib.  ix.  or  p.  39.  and 
in  ?liny^  lib.  xi.  cap.  24.  But  for  their  Sailing,  that  the  An- 
cients are  fiknt  of,  and  he  thinks  it  was  feen  firS  by  him.  And 
in  another  Letter^  Jan.  ao,  1676,  fpeaking  of  the  Height 
Spiders  arc  able  to  fly,  he  faith,  ^be  loft  Oiftober,  &c.  J  took  . 
Koiitt  that  $he  Air  *utas  *uiry*/ftll  of  Webs ^  I  f&rthwitb  mounted 
U  tht  fop  of  tbi  bigbejt  Steeplt  on  tbi  Minfter  [in  York,]  and 
iould  thirtce  difcern  tbem  yet  exeeeding  bigb  abwe  me.  Some  that 
feily  and  were  entangled  upon  the  Ptnnaclej,  J  took^  mnd  found 
tbtm  to  be  Lupi,  tubrcb  Kind  fddont  or  ne*uer  enter  Houfes^  and 
tan  not  he  fuppofed  to  bante  taken  their  Flight  from  the  Steipte, 

(f)  There  are,  (I  imagine,)  divers  Animals,  as  well  a« 
Spidfjrs,  that  have  fome  Way  of.  Conveyance,  as  little  known 
to  as  as  that  d[  Spiders  formerly  was.  Thus  the  Sfuillulay 
Puhees  Arbor efcentesy  and  microfcopical  Anima Utiles  of  the  ftag* 
»ati«g  Waters,  lb  numerous  in  them  as  to  difcolour  (bmetimes 
the  Waters,  and  make  them  look  as  if  they  were  tinged  Red, 
Yellow,  or  Green,  or  covered  with  a  thick  green  Scum;  all 
which  is  nothing  but  Animalcules  of  that  Colour.  That  thefe 
Creatures  have  tome  Way  of  Conveyance,  I  conclude,  becaufe 
itioft  ftagnating  Waters  are  itocked  with  them,  new  Pits  and 
Fonds,  yea.  Holes  and  Gutters  on  the  Tops  of  Hoofea  and 
Steeples.  That  they  are  not  bred  there  by  xqutvocal  Genera- 
tion, every  ingenious,  confiderine  Philofopher  will  grant  ; 
that  they  have  not  Legs  for  travelling  fo  far,  is  manifeft  from 
lofpe£lion  :  And  therefore  I  am  apt  to  thinki  that  they  have 
fome  Faculty  of  in^ating  their  Bodies,  or  darting  out  Webs, 
and  making  their  Bodies  buoyant,  and  lighter  than  Air ;  or 
their  Bodies,  when  dry,  may  be  lighter  than  Air,  and  fo  they 
can  fwim  from  Place  to  Place  ;  or  the  Eggs  of  fuch  as  are  ovi'- 
parous,  may  be  light  enough  to  float  in  the  Air.  But  then  the 
viviparous  (as  my  late  ingenious  Friend,  Mr.  Charles  King^ 
fliewed  me  the  Pulices  Aquat,  Arboref  are ;  thefe,  I  fay,)  can- 
not be  this  Way  accounted  for.  The  Caufe  of  thefe  latter  Suf- 
picions  was,  that,  in  the  Summer  Months  I  have  feen  the  Pit- 
lues  Arbor ef  and  the  green  Scum  on  the  Waters,  (nothing  but 
Animalcules,  as  I  faid,)  lie  in  a  manner  dry  on  the  Surface  of 
the  Waters ;  at  which  Time  (as  I  have  fhewn  in  A^ilV.  Cbap^ 
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might,  I  fay,,  take  Notice  of,  as  great  Evidences 
of  the  infinite  Creator's  Wifdom :  But  left  I  (hould 
be  too  tedious,  .1  will  confiae  my  ObferVatioas  to 
the  Legs  and  Wings  only.  And  tbefe,  at  firiS: 
View,  we  find  to  be  incornparably  fitted  up  for 
their  intended  Service,  ^wt  to  over-load  the  Body^ 
xm  in  the  leaft  to  retard  it ;  but  to  give  it  the  mok 
proper  and  convenient  Motion.  What,  for  Exanh- 
ple,  can  be  better  contrived,  and  made  for  this  Ser- 
vice, thsin  the  Wings  ?  Diftended  and  ftrengthcn- 
ed  by  the  fined  Booe^  and  thefe  covered  with  the 
fineft  and  lighteft  Membranes,  fome  of  them  adorn* 
«d  with  noat  ^nd  beautifa]  Feathers  (g) ;  and  many 
of  them  provided  with  the  fioeft  Articulations,  aiid 
Foldings,  for  the  Wings  to  be  withdrawn,  and 
neatly  laid  up  in  their  J^i^iW,  and  Cafes,  andagaia 
readily  extended  for  Flight  (b). 

And  then  for  the  Poifirig  of  the  Body,  and  keep-»^ 
ing  it  upright,  and  fteady  in  Flight,  it  is  an  admi- 
rable Artifice  and  Provifion  for  this  Purpofe ;  ia 


1 1  •  Nott  (n)y  thofe  Animalcules  copulate ;  and,  perhtpSy 
tbey  may  at  the  fame  Time  change  their  Quarters,  and  feek  cmt 
new  Habitatioas  for  their  numerous  Offspin^  as  well  as 
chemfelves. 

(g)  It  is  well  known  to  all  Peribns  any  way  conveHant  ijt 
microfcopical  Obfervations,  that  thefe  elegant  Colours  of 
Moths^  and  Butterflies^  are  owing  to  neat  and  well  made  Fea- 
thersy  fet  with  great  Curiofity  and  Exadnefs  in  Rows,  aol 
^ood  Order. 

(b)  All  that  have  Elytra,  Scarah,  (who  have  wholis^,  E^j^ 
tra,  or  reaching  to  the  PeJeXf  or  the  *H/Awt»Xto9^po«9  fuch  as 
Earwigs^  and  Staphilini  of  all  Sorts,)  do,  by  a  very  curi- 
ous Mechanifm,  extend  and  withdraw  their  membranaceont 
Wings,  (wherewith  they  chiefly  fly;)  and  it  is  very  pretty 
to  fee  thorn  prepare  themfelves  for  Flight,  by  thruiling  ouf, 
and  unfolding  their  Wings,  and  again  withdraw  thofe  JointSy 
and  neatly  fold  in  the  Membranes,  to  be  laid  up  fafely  in 
ihw  Elj/tra  or  Cafes.  For  which  Service  the  Bones  arc  well 
placed,  and  the  Joints  miniilring  thereunto  are  accurately  con* 
trived,  for  the  moft  compendiousi  and  commodious  folding 
up  the  Wings. 

fome. 


366  Partsand  Motion  of  Infers.    BookVIIL 

fome,  by  four  Wings  (i) ;  and  in  fuch  as  have  but 
two,  by  Pt)ihtels»  and  Poifes  placed  under  the 
"Wings,  on  each  Side  the  Body*        ^ 

And  laftly.  It  is  an  amazing  Thing  to  refleft  iip- 
-  on  the  furprizing  Migutencfs,  Art,  and  Curiofity 
of  the  (k)  Joints,  the  Mufclcs,  the  Tendons,  the 
Nerves,  necefiary  to  perfornm  all  the  Motions  of  the 
Legs,  the  Wings,  and  every  other  Part.  I  have 
already  mentioned  this  in  the  larger  Animals ;  but 
to  confidcr,  that  all  thefe  Things  concur  in  mrniitc 
Animals,  even  in  the  fmalleft  Mite;  yea,  the  Ani- 
malcules, that  ( without  good  Microfcopes,)  cfc^pe 
our  Sight;  to  confider,  I  fay,  that  thofe  minutcft 
Animals  have  all  the  Joints,  Bones,  Mufcles,  Ten- 
dons, and  Nerves,  neceflary  to  that  brilk  and  fwift 
Morion  that  many  of  them  have,  is  fo  ftupendous 
a  Pi(?ec  of  curious  *Art  C/j,  as  plainly  manifefteth 

.  the 


(i)  For  the  keeping  the  Body  (ieady  and^  upright  in  Flighty 
it  generally  holds  true,  (if  I  miftake  not,)  that  all  bipennated 
Infedls  have  Foi/es  joined  to  the  Body^  under  the  hinder  Part 
of  their  Wings ;  but  fuch  as  have  four  Wings,  or  Wings 
with  Elytra^  none.  If  one  of  the  Poifes,  or  one  of  the  Icflcr 
auxiliary  'Wings  be  cut  oiF,  the  Infeft  wijl  fly  as  if  one  Side 
.overbalanced  the  other,  until  it  falleth  on  the  Ground  ;  fo  if 
both  be  cut  off,  they  will  fly  aukwardly,  and  unfteadily,  ma- 
uifefting  the  Defeft  of  fome  very  neceflary  Part.  Thefe  Pot- 
Jesy  or  Poiniehy  are,  for  the  moft  part>  little  Balls,  fet  at  the 
Top  of  a  flender  Stalk,  which  they  can  move  every  Way  at 
Pleafure.  In  fome  they  fland  alone ;  in  others,^  (as  in  the  whole 
Fkjh-Fly  Tribe,)  they  have  little  Covers  or  Shields,  under 
which  they  lie  and  move.  The  Ufe,  no  doubt,  of  thefe  Poi-^ 
Jes,  and  Jecondary  lefler  Wings,  is  to  poife  the  Body,  and  to 
obviate  all  the  Vacillations  thereof  in  Flight ;  ferving  to  the . 
Infeft,  as  the  long  Pole,  laden  at  the  Ends  with  Lead,  doth 
the  Rope-daticer, 

(k)  As  alj  the  parts  of  Animals  are  moved  by  the  Help  of 
thefe  ;  fo  there  is  no  doubt  but  the  minuted  Animals  have  fuch 
like  Parts :  But  the  Mufcles  and  Tendons  of  fome  of  the  lar- 
ger  Infedls,  and  fome  of  the  IcflTer  too,  may  be  feen  with  a  Mi- 
crbfcope. 

(I)  The  minute  Curiofities,  and  inimitable  Fineries,  ob- 
8  fervablc 
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the  Power  and  Wifdom  of  the  infinite  Contriver 
of  thofc  inimitable  Fineries.*  But  having  named 
thofe  minute  Animals,  why  ftiould  I  mention  on- 
ly any  one  Part  of  their  Bodies,  when  we  have,  in 
Uiat  little  Compafs,  a  whole  and  complete  Body> 
as  exquifitcly  formed,  and  (as  far  as  our  Scrutiny 
can  poffibly  reach,)  as  neatly  adorned,  as  the  lar- 
geft  Animal  ?  Let  us  confider,  that  there  we  have 
Eyes,  a  Brain,  'a  Mouth,  a  Stomach,  Entrails,  and 
every  other  Part  of  an  animal  Body,  as  well  as 
X-cgs  and  Feet;  and  that  all  thofe  ?arts  have 
eiach  of  them  their  neceffary  Apparatus  of  Nerves, 
of.  various  Mufcles,  and  every  other  Part  that 
other  Infefts  have;  and  that  all  is  covered  and 
guarded  with -a  well-made  Tegument,  befct  with 
Bfiftles,  adorned  with  neat  Inlbrications,  and  ma- 
ny other  Fineries.  And  laftly,  let  us  confider  lA 
how  little  Compafs  all  Art  and  Curiofity  may  lie. 


fenzHt  in  tbofe  lefier  Animals,  in  which  our  bed  Microrcope^ 
difcover  no  Botch,  no  rude  ill-made  Work,  (contrary  to  what 
is  in  all  artificial:  Works  of  Man,)  do  they  not  far  more  de- 
ferve  our  Admiration,,  than  thofe  celebrated  Pieces  of  hutnate 
Art?  Such  as  the  Cup  made  of  a  Pepper- Corn,  by  OJhcidd 
Nirlingtr^  that  held  1 200  Ivory  Cups,  all  gilt  on  the  Edges, 
and  having  each  of  them  a  Foot,  and  yet  affording  Room  for 
400  more,  in  the  Ephent,  Germ,  T.  i.  Addend,  ad  Oh/,  13, 
Such  alfo  was  Phaeton  in  a  Ring,  which  Galen  thus  refle£ls 
upon  when  he  fpeaks  of  the  Art  and  Wifdom  of  the  Maker 
of  Animals,  particularly  fuch  as  are  fmall :  ^anto,  faith  he, 
ip/um  minus  fuerity  tanto  majorem  'admirationem  tthi  txatahit ; 
quod  declarant  Opifices  cum  in  corporihus  fawii  aliquid  injculpant : 
€ujus  generis  eft  quod  nuper  quidani  in  Annulo  Phaetonta  quattt^r 
iqitis  inmeSum  fculpfit:  Omnes  euim  equi  franum,  of,  l^  denies 
anteriores  hahebanf,  ^c.  And  then  having  taken  Notice,  that 
the  Legs  were  no*  bigger  than  thofe  of  a  Gnat,  be  fhews  that 
their  Make  did  not  come  up  to  thofe  of  the  Gnat ;  as  alfo,  faith 
he.  Major  adhuc  alia  quadam  ejje  <uidetur  artis  ejuSf  qui  pulieem 
'  condidit,  Fis  atque  Sapientia,  quod,  iffc.  Cum  tgittir  Ars  tanta 
in  tarn  abjeBis  animalibus  ap par  eat,  —  quant  am  ejus  Vim  ac  Sapi* 
intiam  in  pr aft  ant  fori  bus  inej/e  putahimus  ?  Galen,  de  Uf.  Part, 
lib.  xvii»  cap,  i.  fin. 

e^ 
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even  in  a  Body  many  times  lefs  titan  a  fmall  Grain 
of  Sand  (m) ;  fo  that  the  leaft  Drop  of  Water  caj|;i 
contain  many  of  them,  and  afford  tQem  ^o  fuffici- 
cnt  Room  to,  dance  and  fr iflc  about  in  (n). 

Having  furveyed  as  many  of  the  Parts  of  Infe&s 
as  I  care  to  take  Notice  of ;  I  Iball  in  the  next 
Place  fay  fomewhat  of  their  State,  and  Circumftan* 
CCS  qf  Life*  And  here  I  fhall  take  Nptice  only  of 
two  Things,  which  have  been  only  hinted  at  be- 
fore ;  but  will  deferve  more  particular  ConHdera- 
1  ion  here,  as  being  Ads  of  a  wondecfut  Inftin^  ; 
namely,  Their  Security  of  themfelve;sagainft  Win- 
ter;  and  their  fpecial  Care  of  preferving  their  Spe- 
cies. 


(m)  It  will  in  fbme  Meafure  appear,  how  wonderfolljr  m^ 
fiiite  fome  microscopical  ABimalcules  are,  1^  what  follows  in 
the  next  Note.  But  becaofe  more  particular  Examples  would 
t>e  endlefs,  I  fhall  refer  to  the  Obfervationa  of  Mr.  Lewweiboeck 
and  others^  in  the  Philof.  Tranf.  and  elfewbere.     . 

(nj  It  is  almoft  imppifible,  by  Reafon  of  their  perpetual  Mo- 
uoiiy  and  changing  Places,  to  count  the  Niunb«r  of  the  Ani- 
malcules, in  only  a  Drop  of  the  green  Scum  upon  Water  ;  but 
I  gnefs  I  have  fomedmes  feen  not  fewer  than  loo  friilcingdiouit 
in  a. Drop  no  bigger  than  a  Pin's  Head.  Bat  in  fuch  a  Drop 
of  Pepp^  water,  a  far  greater  Number  ;  thefe  bebg  mach  k& 
than  diofe* 


C  H  A  P. 
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T'he  Sagacity  of  Infers  to  fecufi  themfdvcJ 
againji  Winter. 

I't  is  art  extraordinary  A&  of  Inftinft.and  Sagar 
city,  obfcrvable  in  the  Generality  of  the  Infeft- 
Tribe,  that  they  all  take  Care  to  fccure  themfelves, 
and  provide  againft  the Neccflitics  of  Winter:  That 
when  the  Diftreflcs  of  Cold  and  Wet  force  them^ 
they  ihould  retire  to  warm  and  dry  Places  of  Safety, 
IS  not  Arrange;  but  it  is  a  prodigious  Aft  of  the  in- 
JBnitc  Confervator's  Care,  to  enable  fome  to  live  in 
a  diii^rent  Kind  of  Infeft-State ;  others  to  live^  as 
without  Aftion,  fo  without  Food  ;  and  others  that 
aft  and  cat,  to  lay  up  in  Summer  fufficient  Provi- 
iiods.  againft  the  approaching  Wipter.  Some,  I 
fay,  live  in  a  diflFcrent  Stare ;  fw  having  fufficient^ 
ly  fed,  nourilhed,  and  bred  up  thehifelvei  to  thd 
Perfeftion  of  their  Vermicular  Nympha-Siate^'in  the 
Summer-Months,  they  then  retire  to  Places  of  Safe* 
ty,  and  there  throw  off  their  Nympha^  and  put  oa. 
their  ^«r^//j,  qx  Cbryfalis-Siati^  for  all  the  Winrer^ 
in  which  there  are  no  Occafions  for  Food.  *  This 
is  the  conftant  Method  of  many  Families  of  the  In- 
feft-Tribe  f^;. 

'  But 


('a)  It  would  be'endiefe  ta  enter  into  Particulars  here,  be- 
ctuft  all  the.  Pt^pilionfictomt  Fifjh,  atj.d  Icbne^umon-Fh  Tflbfe?, 
and  all  others  that  undergo  the  Njmpba  SLtkd'Jufelia  Sute^ 
between  that  of  the  Egg  and  Mamre  State*  (\Khich  are  very 
numerous)  appertain  to  this  Note.  For  a  Sample  therefor^^ 
only,  I  (hall  take  what  fome  may  think  a  mean  one,  bat  if 
•o^dered^  deferves  our  Admiration,  and  that  isj  the  Saga- 

"Bb  city 
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But  there  are  others,  and  ibme  of  them  in  their 
moft  perfed):  State  coo,  that  are  able  to  fubfift  in  a 
kindpf  Torpitude,  or  Sleeping- State,  without  any 
Food  at  all ;  by  Reafon  as^there  is  no  Adtion,  fo  no 
Wafte  of  Body,  no  Expence  of  Spirits,  and  there- 
fore no  need  of  Food  (I). 

But  for  others  that  move  and  aft,  and  need  Food, 
it  is  a  prodigious  Inftinft  and  Forefight  the  Creator 
bath  imprinted  on  them,  to  lay  up  fufficient  Food 
in  Summer  for  the  Winter's  (c)  Neceflities  and  Oc» 

caHons. 


city  of  the  Wbitt  hutttr-fy  Catirpilhrf  wMch  having  M-  iN 
felf  its  due  Time,  then  retires  to  Pkfes .  of  SocnciCy*  1  htrt 
ieen  gtcat  Trains  of  them  creeping  i^  the  Walls  and  Pofts  of 
the  next  Houfes,  where,  with  the  Heljp  of  ibme  Cobweb-like 
Filaments,  they  hang  themfdves  to  the  Cielings,  and  other 
conunodious  Places,  and  then  become  AwreU^f  f  in  which  State 
«nd  Places  they  hang  fecure  from  the  Wet  and  Cold,  ^U  the 
Spring,  and  warmer  Months,  when  they  are  tranfmoted  iato 
Botter-flies. 

(b)  I  fliaU  not  name  any  of  the  ptrticttlar  Species  tif  Tn- 
le^  which  live  "in  thia  State,  beaaiiic  they  arc  very  nusne* 
rons,  but  only  remark  two  Things  obfervable  in  their  Sa- 
gacity in  this  Matter :  !•  That  they  are  not  driven  by  Strefs  of 
Weather  to  their  Retirement,  but  leem  as  naturally  to  betake 
rhemfelves  thereto,  as  oth^r  Animals  do  to  Reft  and  Sleep. 
For  before  the  Approach  of  cold  Weather,  towards  the  End 
of  Summer,  we  may  fee  ibme  Kinds^  of  them  flocking  tose* 
iher,  in  great  Numbers,  within  Doors,  (as  Swailenvs  &  ant- 
tie  before  they  leave  us)  as  if  thpy  v/cte* making  ready  for 
their  Winter's  Reft.  ^  2*  That  every  Species  betakes  itielf 
to  a  proper  convenient  Recepttde;  feme,  under  th^  Wa^ 
ters  to  the  Bottoms  of  Ponds ;  fome  under  the  Earth,  be* 
lovf  the  Frofts ;  fome  under  Timber,  Stone,  bTr.  lying  on  the 
Ground ;  ibme  into  hollow  Treesy  or  nttder  the  Bark,  or  in- 
the  W'ood;  fome  into  warm  and  dry  Places;  and  fome  into 
dry  alone.  . 

/cj  There  are  not  many  Kinds  that  thus  provide  (htir 
Food  before-hand.  The  moft  remarkable,  are  the  Ant  and 
the  Bee;  concerning  the  firft  of  which.  Origin  hath  this  Re- 
mark, ^iz.  De/oUrtia  Formicaruthf  'ventura  hyimi  maiur^  pro*. 
.  /picittttiumf  fihiqut  invictm  fub  onen  fejjit  /uccurreutium ;  quod" 
iuefru^ej  arrojks  conduntp  nt  rurfus  €nafcantur,  fed  pit  annum 

aliment 
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caiions.  And  it  is  very  pretty  to  fee  with  what  uo* 
wearied  Diligence  all  Hands  are  at  Work  for  that 
Purpofe,  all  the  Warmer  MontKs.  Of  this  the 
Holy  Scripture  itfclf  gives  us  an  Ii^ance  in  the 
A«ty  calling  that  little  Animal  $xcet^ng  wifcy  Prov. 
XXX.  24.  And  the  Reafon  is,  vtr*  25.  The  Ants  arf 
4  People  mtftrwgy  yet  tbey  prepare  their  Meat  in  the 
Summer.  And  therefore  Simmon  fends  the  Sluggard 
CQ  this  little  contemptible  Creature,  co  learn  Wif- 
dom,  Forefight,  Care, .  and  Diligence,  Prov.  vi. 
6y  7,  8.  CototbeAnt^  tbou  Sluggard^  ccnfiderber 
Wcrfs^  and  be  wife:  wbicb  baving  no  Guide  ^  Over-^ 
feer^  or  Ruler ^  providetb  ber  Meat  in  the  Summer^ 
andgatberetb  ber  food  in  the  Harveji. 

To  this  Scriptural  Example,  give  me  leave  to 
anticipate,  and  fubjoin  an  Oblervacion  of  the  far^ 
ther  great  Wifdop  of  this  little  Creature ;  ^nd 
that  is  their  unparalleled  Srop^w,  their  Tendernefs, 
Sagacity,  and  Diligence,  about  their  Young  (d). 

It 


mtimitit^  JsHty  non  ratiocinafiMtm  F^rndtarum  in  tauta  dihtrnta 
gfidife^  feialfnam  matrtm  Naiuram  hruta  qnoqai  fie  firMantsm, 
pf  etiatn  minimis,  adddt/na  frnedam  inginim.  Orig.  cont.  CeiC 
lA.it. 

'  Bat  as  for  Wa/ps^  HfnttSt  HnmUt-Sifs,  sod  other  JFild^ 
Siesf  Vefpit-Ichnenmon$y  attd  divert  others  that  carry  in  Mate^ 
rials  for  Nefts  and  Food  ;  this  is  only  for  the  Service  of  their 
<^eneration,  for  hateMrig  their  £ggs,  and  nounfliinf(  their 
Yofung,  not  for  Supplies  in  Winter ;  for  they  all  forfake  thcJr 
Ncfts  towards  Winter,  and  retire  to  other  Quarters,  living  (I 
conceive)  without  Pood  aM  that  Time. 

■  (d)  Hos  <uermicnJos  [Fbrmicaruin  O^a  volg6  vocatos]  intn- 
dihili  Xro^  (^  curd  Fommti  idacmnif  fimmamque  dant  opi- 
ram^  ne  fuel  tanttilumy  fnod  fpt3et  nrum  nfirmfctdorum  ed»» 
cationtm  dtqut  nntrifionem,  imitfant :  qmrn  in  fattm  fe^t  ftmptr 
eo/dem  oti  ctrcumpwrtant  ficuMy  ne  ulia  eos  l^edet  injuria^  In 
mifio  mep  nennuUas  iftius  generis  fsrmicaty  niitr9  terra  riplet^ 
conclu/as  cum  Vermiculis  ^is  rndfir-vdham-T  ihi  ncn  fine  jucun^ 
ditati  fpe^abamy  quo  terra  fieret  in  tfitpirjicie  ficcior,  ec  frtfuw^ 
'dins  Formicas  cum  faetihus  fuis  f^9rep§r$  :  cum-  *verh  aquam  ad* 
jfundiremf   vifn  mirijicum' el'at,    qumi^  a^^n^   quanta  Jplititni* 
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it  is  very  diverting,  as  well  as  admirable  to  fee^ 
with  what  Affeftion  and  Care  they  carry  about 
their  Young  in  their  Mouths,  how  they  expofe 
themfelyes  to  the  greateft  Diangers,  rather  than 
leave  their  Young  expofed  or  forfakcn ;  how  they 
Vcmove  them  from  Place  to  Place  in  their  little 
Hills,  Tometimes  to  this  Part,  fometimes  to  tbaty 
for  the  Benefit  of  convenient  Warmth,  and  proper 
Moidure ;  and  then  again  withdraw,  and  guard 
thenri  againft  Rain  and  Cold,  Now  that  this  great 
Wifdom  which  the  Scriptures  attribute  unto,  andis 
xJifcernible  in,  this  little  Animal,  is  owing  only  to 
the  Inftinft,  or  Infufions  of  the  great  Conferva* 
tor  of  the  World,  is  evident,  becaufc  either  this 
Wifdom,  Thought,  and  For^aft,  is  an  Aft  of  the 
Animal  itfelf,  or  ofUbme  other  Being  that. liath 
Wifdom.     But  the  Animal  being. irratronal,   it  is 


dine^  quanta  tto^  omnem  in  to  collocarent  eperam^  ut  fettus 
£uo$  Jicciore  Iff  iuto  loco  reponerent,  S/gpius  ^vidu  cum  aliquot 
diehus  aqua  caruijfeni^  at  que  cum  affufo  tantillo  aqua  tirrdm. 
iliam  hume&arem^  e  veftigio  a  Fora^cis  foetus  fuos  to  loci  fspffi 
Mlatosy  quos  ibi  diftinSh  confpicieham  mo*v.eri  alqut  fugtre  buma^ 
timJ  Mtdiotitsfui  canatuSf  ut  ios  Ver^Uulas  ip/e  iduQorem^  at 
femper  conatum  fefellit  tnjentus  :  neque  ipfas  Formicarum  Nywpkf^t 
^menti  jam  non  indigds  uhquam  fine  ipfi$  FormUis  potui  poiu  ar^ 
^faiali  excluder e.  J.  Swaxnmerd.  Epilog,  ad  Hifl.  Infedl.  p. 
1153-  .  ^     .        ■ 

*  Sir  Edward  King^  who  Was  veiy  curious  ia  examining  the 
-<7eiieration  of  Ants^  obferves  th^ir  great  Care  and  Diligence-, 
11.  Abiaut  their  Sperin>  or  true  Eggs,  which  is  a  fine  white 
Snbftancc,  like  Sugar,  'which  .thcjMdiligenily  gather  together 
Hitoa  Heap,  when  fcattered,  and  on  >vbich  they  lie  in  Mul- 
-thudes,  (1  fuppofe,  by  way  of  Incubation^)  2.  I  have  obferv- 
•«'d,  iaith  he,  in  Sun>pM(r,  that  in  the  Morning  they  bring  up 
thoie  of  their  Young  (caljed  Ant^Eggs)  towards  the  Top  or  the 
£ank4  So  that.you^may  Trom  10  io.^b a  Morning,  ^until  5  or  S- 
.Afternoon  y  iind^tl^xipk  near  the  Top  ^  for  the  mod  Part  on  the 
•sSouth  fide  th«  Bank.  Sut  towards  7  or  8  at  Night,  if  it  be 
<ool,  or  liJbdy  10  rain,  you  may  dig  a  Fpot  deep  before  yo« 
-tan  find  them.  FhH^^  Tranf  N^  23.  or  Mr.  Lvwthorp^ 
'^dhridg.  vol.  ij.  p*  7»  jand  9. 
'-  •  *"  :  .  .  \         impoffibltf 
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impoflible  it  can  be  its  own  Aft,  but  muft  be 
derived,  or  received  from  fome  wife  Being.  And 
who  ?  What  can  that  be,  but  the  infinite  Lord^ 
Confervator,  and  Governor  of  all  the  World  ? 


^SjiKN^I^l^Ji^^-ffl^l^J^^ 


^i!i^'>^'J*I^^S]SI3[^'-^^ 


»lgig^cj^i0i  joi<a<»ig<ci^i<gl  j!^  l(&lji^i<gl<goi<8>|o»i<>i;^K>i:»:i 


CHAP.     VI. 

Of  the  Care  of  InfeBs  about  their  Toung. 

THE  other  notable  Inftinft  I  am  to  treat 
of^  is  the  peculiar  Art  and  Care  of  the  In* 
fcdl-Tribe,  about  the  Prefervation  of  their  Spe* 
cies.  Here  I  might  fpeak  of  many  Things,  but 
I  have  occafionally  mentioned  divers,  of  them  be- 
fore, under  fome  or  other  of  the  General  Heads, 
and  therefore  (hall  fix  only  upon  two  Things 
relating  to  their  fpecial  Arc  and  Care  about  the 
Produftion  (a)  of  their  Young,  which  have 
not  been  fo  particularly  fpoken  to  as  they  de- 
fervc. 

One  Thing  is  their  Angular  Providence  for  their 
Young,  in  making  or  finding  out  fuch  proper  Re- 
ceptacles and  Places  for  their  Eggs  and  Seed,  as 
that  they  may  receive  the  Advantage  of  a  fuffici- 


(a)  The  Doftrine  of  iEqai vocal  Generation  is  at  this  Day 
fofufficieotly  exploded  by  all  learned  Philofophers,  that  I  (hall 
not  enter  the  Difpute,  but  take  it  for  granted,  that  all  Animals 
Ipfing  from  other  Parent  Animals.  If  the  Reader  hath  any 
Doubt  about  \u  I  refer  him  to  Seigneur  Redfs  de  Gen,  InftB^ 
and  Mr.  Raf^  Wifdom  of  God,  Sec.  p.  344.  See  alfo  before;, 
J^ooJk  IV.  Cbaf.  XV.   Nott  (aj. 

B  b  3  iciit 
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ent  Incubatipn,  and  that  the  Young,  when  pro-^ 
ducedj  may  have  the  Benefit  of  proper  and  iuffi- 
cient  Food  for  their  Nurture  and  Education,  till 
they  are  able  to  fliift  for  themfelvcs.  It  is  admira- 
ble to  fee  with  what  Diligence  and  Care  the  fcve- 
ral  Species  of  Infcfts  lay  up  their  Eggs,  or  Sperm, 
in  their  fcveral  proper  Places  -,  not  all  in  the  Wa- 
ters, in  Wood,  or  on  Vegetables ;  butthofewhofe 
Subfiftcnce  is  in  the  Waters  {h)y  in  the  Water  j 
thofc  to  whom  Flcfti  is  a  proper  Food,  in  Flcfli  (c)\ 

thofe 


(b)  It  would  be  endlefs  to  fpcpify  the  varibus  Species  of  Jn- 
iSr^y  that  have  their  Generation  in  the  Waters  ;  and  therefofc 
I  ihall  only  observe  of  them»  |.  That  their  Eggs  are  always 
laid  op  with  great  Care,  and  ip  good  Order.  And  alfo^  ^, 
IVhere  proper  iind  fufiicieat  Food  is.  3.  That  in  their  Nympba 
State  in  the  Waters*  they  have  Parts  proper  for  food  and  Mo* 
tion  ;  arid  in  inany,  or  mod  of  them,  very  different  from 
what  they  have  in  their  Maturt  %xaxt  %  a  manifeft  Argument 
bf  the  Creator's  WiiHom  and  Providence.   For  an  Inftanoe,  fee 

(c)  As  SeigDiTar  ^tdi  wa»  one  of  the  firft  that  pude  it  hi< 
fiufinefs  to  difcard  Anomaloas  Generatiop,  fo  he  tried  more 
Experiments  relating  to  the  Vermination  of  Serpents,  Fkfhi 
Fim»  patrificd  Vegetables  ;  and,  in  ftort,  /^hatever  was  com- 
monly known  to  be  the  Narfery  of  Maggots ;  more,  I  fay,- 
probably,  than  8|iy  one  hath  done  fince.  And  in  all  his  Obr 
jervations,  heconftantly  fj)und  the  Maggots  to  turn  ioAurtUa^ 
and  thefe  into  flits.  Btit  then,  faith  he,  Duhitart  c^pi,  utrum 
emne  hoc  *virmhtm  in  came  gexus,  fx  Jf^fo  Mujcarttm  Jf^iJte^  t^ 
t^iffis  fuitifaBi^  cofntbus  oriretuTy  tantcqm  magis  ffifirmabar 
in  hoc  nieo  dubioi  ^uanto  in.  omnibus  gentramnihMs  *--  fafius  'vit 
iirmnty  in  carnibnSf  mntequ^m  t/nminarg  inciptrg^ty  xejedij/k  ejuf* 
f$  n  fpHiii  My/caSi  cujus  prcpago  pojlga  nafcebniuf.  Upon  this 
he  tells  us,  he  put  Fiidi,  Fltrfh,  k^c,  into  Pot5,  which  he  co- 
V:^red  clofe  from  the  Flies  with  Paper,  and  afterwards  (for  the 
free  Air  iake)  with  Lawn,  whilH  other- Pots  ^lere  left  open« 
with  fuch  like  Flefii,  l^c,  in  them  \  that  the  Flies  ^ere  very 
eager  to  get  into  the  covered  Pots  ;  and  that  they  produced 
not  one  Maggoty  when  th^  opien  op^s  h^d  (pany,  fr»  Redi 
£$  Ger.  Injta. 

^  Amo|jg 
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thofc  to  whom  the  Fruits  (d)  or  Leaves  of  Vege- 
tables 


. ,  Among  the  InfisfU  that  come  from  the  Maggots  he  men- 
tions, he  mmcs  Cuiias,  Now  from  the  mofl  critical  Obfer« 
Tliitions  I  have  made,  I  never  obferved  any  Son  of  Gnat  to  come 
from  putrified  Fleih,^ Vegetables,  or  any  other  Thing  he  taxeth 
them  with.  So  that  either  he  means  by  CuUx^  fome,Ft/ 
that  we  call  not  by  the  Name  of  Gnaf ;  or  elfe  their  Gnatt  in 
Italy  varv  in  thetr  Generation  from  ours  in  England,  For  among 
above  thirty*  near  forty,  diftind  Species  of  Gnats  that  I  have 
obierved  about  the  Place  where  I  live,  I  never  found  any  to 
lay  their  Eggs  in  Fleih,  Fifh,  lie.  but  the  largeft  Sort,  called 
by  Aldr^vand^  Culices  maximi,  by  Swammerdanif  Tipulit  Ur^ 
nftresj  lay  their  Eggs  in  Meadows,,  lie,  under  the  Grafs ;  one; 
of  the  larger  middle  Sort,  in  dead  Beer,  Yeaft,  He,  lying  on 
the  Tops,  or  in  the  Leaks  of  Beer-Barrels,  \Se^  and  all  the  reft 
(as  far  as  evet  I  have  obferved)  lay  and  hatch  in  the  Waters, 
as  in  Niti  (r). 

The  Generation  of  the  Second  of  thefe  being  akin  to  fome 
of  the  foregoing  Indances,  and  a  little  out  of  the  Way,  may 
deferve  a*Place  here.  This  Gnat  lays  its  Eggs  commonly  in 
dead  Beer,  \£c*  as  I  faid,  and  probably  in  Vinegar,  and  other 
fuch  Liquors.  Some  Time  after  which,  the  Maggots  are  {e% 
numerous,  that  the  whole  Liquor  ftirreth  as  if  it  was  alive  ; 
being  full  of  Maggots,  fome  larger,  fome  fmaller;  the  larger 
iire  the  Offspring  of  our  Gnat^  the  fmaller,  of  a  fmall  dark  co« 
loured  Fly,  tending  to  reddish,  frvquent  in  Cellars,  and  fuch 
obfcure  Places.  All  thefe  Maggots  turn  to  AurtUa^  the  larger 
of  which,  of  a  Tan-Colour,  turi^  to  our  Ghat^  This  Gnat  is  of 
the  unarmed  Kind,  having  no  Spear  in  its  Mouth :  Its  Head  is 
largerthanthatof  thecommon  G«tf//>  d  longer  Neck,  (hort-joint- 
ed  Antenna^  fpotted  Wings,  reitchrag  beyond  its  ^tvi^tx  Al'vus\ 
it  is  throughout  of  a  brown  Colour,  tending  to  red,  efpecially 
in  the  i^emale :  The  chiaf  Difference  between  the  M^le  arid 
Female  is,  (as  in  other  Gnats^  yea,  moil  Infedls)  the  Male  is 
iefs  than  the  Female,  and  hath  a  (lenderer  Belly,  and  its  P^du 
lior  fo  (harp  as  the  Feniale's  is. 

(d)  The  Infers  that  injfeft  Fruits,  are  either  of  the  lelneu* 
mm-Fly  Kind,  or  fbalana.  Plumbs,  Peafc,  Nuts,  itfr.  produce 
fome  or  other  Ichneumon- Fly,  That  generated  in  the  Plumb  is 
black,  of  a  middle  Size,  its  Body  near  three-tenths  of  an  Inch 
long,  its  Tail  not  much  Iefs,  coniiflin^  of  three  BriiUes, 
where\^ith  it  conveys  its  Eggs  into  Fruits ;  Its  AnttnnWy  or 
Horns,  k)ng,  flender,  iccarvcd;  its  Belly  bngifh*  tapering, 
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tables  are  Food,  are  accordingly  repofited,  fome  in 
this  Fruir,  fome  on  this  Tree  C^j,  fome  on  that 
Plant  (/),  fome  on  another,  and  another;  butcon- 

ftantly 


finall  towards  the  Thorax  ;  Ligs  reddifli  j  Wings  meinbranace- 
cus,  thin,  and  tranfparent^  in  NumL  J^.  which  is  •poe  Cha- 
iaderiflick  of  the  IchieumonFly- 

The  Pea/e  Ichneumon- fiy  is  very  fmall.  Wings  large,  reach-* 
ing  beyond  the  FoJex;  Antinna  long;  Alvus  fhort»  (hape4 
like  an  Heart,  with  the  Point  towards  the  Anus ;  it  walketh 
9nd  fiieth  flowly :  No  Tail  appears  as  in  (Ke  former ;  but 
they  have  one  lieth  hidden  under  the  Belly,  which  they  can 
at  Pleafure  bend  back  to  pierce  peafe  when  they  are  young 
and  tender#  and  other  Things  alfo,  as  I  have  Reafon  to  fufpe^k, 
Ijaving  met  with  t^is  (as  indeed  the  former  two)  in  fivers  Ve« 
getablcs. 

Pean  and  AppUs  I  could  never  difcover  any  Thing  to  Weed 
in,  but  only  tne  lefler  Fhalana^  about  four-tenths  of  an  Inch 
long,  whitifh  underneath,  greyiih  brown  above,  (dappled  with  . 
brown  Spots,  inclining  to  a  dirty  Red)  all  b|it  about  a  third 
]|?art  at  the  End  of  the  Wings,  which  is  not  grey,  tuit  brown, 
(elegantly  flriped  with  wavev  Lines^  of  a  Gx>Id  Colour,  as  if 

file;  its  Head  is  fraall,  with  a  Tuft  of  whitifh-brown  in  the 
orehead  ;  Antenna  ^vciOQ\}[iy  moderately  long.  The  Aunliaoi 
this  Moth  is  fmall,  of  a  yellowilh  brown.  I  know  not  what 
Time  they  require  for  their  Generation  out  of  Boxes ;  but  thofc 
I  laid  up  in  Augufi^  did  not  become  Moths  before  y««r  follow- 
ing- 

(e)  There  are  many,  of  the  Fhalana^  and  Ichn^umw-tfy 
Tribes,  that  have  their  Generation  on  the  Leaves,  or  other 
Prirts  of  Trees  and  Shrubs,  too  many  to  be  here  reckoned  up. 
The  Oak  hat  A  many  very  beautiful  Fhalan^^,  bred  in  its  con- 
volved Leaves,  white,  green,  yellow,  brpwn  fpotted.  prettily, 
and  neatly  dappled,  and  many  more  beiides;  and  its  Buds,  af- 
ford a  Place  for  Cafes,  and  Baits  of  various  Sorts,  as  fhall  be 
fhewn  hereafter;  its  Leaves  expanded,  minifler  to  the  Germi- 
T)ati<:>h  of  globular,  and  other  fphaproi^al  Balls,  and  flat  Tbeca^ 
fome  like  Plats,  fome  like  Buttons  excavated  in  the  Middle; 
^nd  divers  other  fuch  like  Repofitories,  all  belonging  to  the 
Jc/j/ieumcn- Fly  K]r,d,  And  not  only  the  Oizi,  but  the  Af^/Zf 
ilf ),  the  IVhj/e  Thcrn^  the  Britu  Fnvtt^  and  indfjed  almoft 
every  Tree  and  Shrub.  • 

(h  And  as  Trees  and  Shrubs,  fo  Plants  have  their  pecu- 
J}^^*r  fiife^ls.     The  WhiU  Butterfij  lays  its  voracious  O^spring 
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itandy  the  fame  Family  on  the  fame  Tree  or  Plant, 
the  moft  agreeable  to  that  Family.  And  as  for 
others  that  require  a  conftant  and  greater  Degree 
of  Warmth,  they  are  accordingly  provided  by  the 
Parent-Animal  with  fome  Place  in  or  about  the 
Body  of  other  Animals;  fome  in  the  Feathers  of 
Birds  (g)  \  fome  in  the  Hair  of  Beafts  (h) ;  fome 


on  Cabbage- Leaves ;  a  very  beautiful  reddifh  ocellaced  one, 
its  no  lefs  voracious  black  OiFsprJng»  of  an  horrid  Afpedt,  on 
the  Leaves  of  Nettles  \   as  alfo  doth  a  very  beautiful^  fmali 

freenifti  Icb/ieumon-Ffyt  in  Cafes  on  the  Leaves  of  the  fame 
lant:  And  to  name  no  more,  (becaufe  it  would  be  endlefs) 
the  beautiful  Ragwort-Moibf  whofe  upper  Wings  are  brown, 
elegantly  fpotted  with  red,  and  under  Wings  edged  with 
brown ;  thefc,  I  fay,  provide  for  their  golden  ringed  Eruca 
Wppn  the  Ragtvort'Plant. 

(g)  Many,  if  not  mod  Sorts  of  Birds,  arc  infeftcd  with  n 
diftin^  Kind  of  Lia,  very  dilFerent  from  one  another  in  Shape, 
Size,  t^c.  For  Figures  and  Defcriptions  of  them,  I  fhall  re- 
fer to  Siigneur  Redi  of  InftQsi  See  alfo  Mouftt^  lib.  ii.  cap, 
23.  Thefe  Lice  lay  their  Nits  among  the  Feathers  of  the  re- 
fpe£tive  Birds,  where  they  are  hatched  and  nouriihed;  and'^at 
ArifiotU  faith,  would  deftroy  the  Birds,  particularly  Pheafants^ 
if  they  did  ilot  duft  their  Feathers.     Loco  infra  chat, 

(b)  And  as  Birds,  fo  the  feveral  Sorts  of  Beafb  have  their 
peculiar  Sorts  of  Lice ;  all  diftindt  from  the  two  Sorts  infeft* 
ing  Mao :  Only  the  A/s^  they  fay,  is  Utt^  becaufe  our  Saviour 
rode  upon  one,  as  fome  think ;  but  I  prefume  it  is  rather 
from  the  PaiTage  in  Pliny ^  lib.  xi.  cap.  33.  or  rather  Jrifl. 
Hift-  Animal,  lib.  iii.  cap.  31.  who  faith,  ^ibus  pilus  eft^  nam 
iarent  eodem  [Pediculo]  txcepto  Afino^  qui  non  Pediculo  tantum% 
werum  etiam  Redivio  immunis  tfi.  And  a  little  before,  fpeakinji^ 
of  thofe  in  Men,  he  ihews  what  Conftitutions  are  moft  fubjed 
to  them,  and  infianceth  in  Alcman  the  Poet  and  Pberecydss 
Syrius^  that  died  of  the  Pibiriajjs^  or  Lowfy  Difeafe.  For 
which  foul  Diftemper,  if  Medicines  are  defired,  Moufet  4k 
InfeQ.  p.  262.  may  be  confulted.  Who  in  the  fame  Page 
hath  this  Obfervation,  Animadvitterunt  noftraUs  —  ubi  jffo* 
res  ittfulas  a  tergo  reliquerini^  Pedicuks  confeftim  omnes  tabef 
cert:  at  que  ubi  eas  revifmnf^  iterun{  innunuros  alios  fubito  ori^ 
fii  Which  Obfervation  is  coiifirmcd  by  Dr.  Stubs.  Vide  Lo<wthi 
Abridg.  vol,  iii.  p.  558.  And  many  Seamen  have  told  me  the 
fame.     '  . 

in 
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Ml  the  very  Scaks  of  Filhfs  (i) ;  fomc  in  the  Nofc 
(k)^^  fome  in  the  F\tQi(l)  ;  yea,  feme  in  the 

verjr 


(i)  Fi(h«s»  one  would  think,  fliould  be  htt  from  Lice, 
by  reafoh  ^ty  live  in  the  Waters,  and  are  perpetually  movkig 
in,  and  bruihing  through  them  $  but  yet  they  have  their  Som 
too. 

Befidea  which,  I  bare  frequently  fonnd  great  Number! 
f>f  long  flender  Worms  in  the  Stomachs,  and  other  Parts  of 
Piih,  particularly  Ccdfjh^  eipecially  fuch  as  are  poor;  which 
Worms  have  worked  themlelves  deeply  into  the  Coats  and 
Flelh,  fo  that  they  could  not  eadly  be  gotten  out :  So 
dfiflotU  faith  of  (bme  Fifhes,  BalUro  (i  Tilloni  Luminims  im^ 
na/citury  qui  debilitate  He*  Chalets  nfiti^  tnfeftqiur  diro^  ut  Pedi* 
iuHfuh  Branchiis  innati  fnam  mulii  interimant*  Hiit.  An.  lib* 
viii.  cap.  36. 

(k)  Of  Infeas  bred  in  the  Nofe  of  At)tmais,  thofe  in  the 
Koftrils  of  Sheep  are  remarkable.  I  have  xny(elf  taken  out 
not  fewer  at  a  Time  than  twenty  or  thirty  rough  Maggots, 
lyinj^  among  the  Lamina  of  the  Noftrils.  But  I  could  never 
hateh  any  of  them,  and  fo  know  not  what  Animal  they  pro- 
ceed-from  :  But  I  have  no  great  doubt,  they  are  of  the  Jchuew 
m^H'Fly  Kind;  and  not  improbably  of  that  with  a  long  Taif, 
called  fri/eta^  whofe  three  Bridles  feem  very  commodious  for 
con veying" its  Eggs  into  deep  Places. 

I  have  alfo  feen  a  rough  whitilh  Maggot,  above  two  Inches 
%«fithin  the  Inttftinum  Re£ium  of  Horfes,  firmly  adhering 
thereto,  that  the  hard  Dunfi;  did  not  rub  oiF.  I  never  could 
bring  them  to  Perfedion,  but  fufpedt  the  Side-Fly  proceeds 
from  it. 

(I)  In  the  Backs  of  C^ti;/,  in  the  Summer-Months,  there  are 
Maggots  generated,  which  in  Effex  we  call  IVornils ;  which  are 
firft  only  a  fmall  Knot  in  the  Skin;  and,  I  fuppofe,  no  othair 
than  an  Egg  laid  there  b^  fome  Infed.  By  Oegrees  thefe  Knots 
^row  bigger,  and  conuin  in  them  a  Maggot,  Tying  in  a  puru- 
^ot  Matter  :  They  grow  to  be  as  large  as  the  End  of  one's 
Tinger,  and  may  be  ^ueezed  out  at  a  Hole  they  have  always 
open  ;  They  are  round  and  rough,  and  of  a  dirty  White. 
With  my  utmoft  Endeavour  and  Vigilance,  I  could  never  dif- 
cover  the  Animal  they  turn  into  ;  but  aa  they  are  fomewhat 
like,  fo  may  be  the  fame  as  thof<|  in  the  Note  before. 

In  Firfia  there  are  very  long  Qender  Worms,  bred  in  tho 
Legs  and  other  Parts  or  Men's  Bodies,  fix  or  fevefk  Yards 
long. 

In 
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very  Bowels  (m)t  and  inmoft  Reccfies  of  the  Bo* 

diesr 


.  fn  Fbfiof.  Tran/.  Mr.  Z>«rr,  and  Mr.  Lenvisp.  relate  divers  £«• 
amples  of  fFotms  taken  out  of  the  Tongue,  Gums,  Nofc,  and 
pther  Part9f  by  a  Woman  at  Leicejiity  which  they  were  Eye* 
witneiles  of.  Thefe,  and  divers  others  mentioned  in  the  Tranf-^ 
a3ions%  may  be  ieen  together  in  Mr.  LowtbdrfU  Abridg,  vol* 
iii.  p,  132. 

Narrat  mibi  wr  fiJU  Sgnus^^CaJ^.  WendUndt~^fe  in  PoJo*' 
nia^  tuiro  cut  dam  ruftico  duorwn  annorum^  Firmiculum  Muttii 
falpthrd  extraxijfcy  —  magnitudinis  EntCtg.  —  Simikm  firs  huie 
fa/ummibi  [Schukiol  ts  D,  Sigtro  Murravit  bet,  Anm  1676a 
fbirurgus  nojier  Ant,  Statkndtr^  qui  euidam  puno,  ix  Aure,  «r- 
$raxU  Vermculnm  taUm^  qwdii  in  nmihut  mvellanis  perffratit 
Utitare  folet^  fed  fauPo  majorim^  e$Urii  Miffimi  4tlteri  miu§ntt 
f  eju/dem  generis  fimittUr  ex  Aure:  Omnes  aiifuit  i§reu /ufervix^ 
eruftt  — >  Fermicuios  adbuc  wveutes  cculis  noftris  njidimuu  Ephem. 
Germ.  T.  ii.  Obf.  24.  ubi  Vermicoli  Icon.  Many  other  in- 
(lances  may  be  met  with  in  the  fame  Tome^  Obf.  147,  14II, 
154. 

The  Worms  in  Deer  are  mentioned  often  among  antient 
Writers.  Ariftoile  faith^  XatihuHM^  fc/rroi  wam^  «;c»^»9  •»  tS 
tLifetK^  $klrr<t(9  hz.  Tbey  [Deer]  ai!  banje  li<vt  Worms  in  tbeir 
Heads  y  bred  under  tbe  Tongue,  in  a  Ca'vity  near  the  Vertebra 
fin  wbicb  tbe  Head  is  placed  i  tbeir  Size  not  k/s  tban  of  tbe  large fi 
Maggots ;  tbey  are  bred  altogetber,  in  number  about  twentj,  Ari- 
ftot.  Hill.  Animal,  lib.  ii^  cap.  15. 

To  thefe  Examples  may  be  added  the  Gei^eration  of  the 
Jcbneumon^Flj  in  the  Bodies  of  Caterpillars,  and  other  Nym- 

£ba  of  Infects.  In  manyofwhich^  that  I  have  laid  up  to 
e  hatched  in  Boxes,  inftead  of  Papillose  Sec.  as  I  expeded. 
I  have  found  a  ereat  Number  of  fmall  Icbneumon-F/ies,  whofe 
Parent-Animal  had  wounded  thofe  Nympbte^  and  darted  its 
Eggs  into  them,  and  (b  made  them  the  Fo(ler*Mother  of  its 
young.  Moro  Particulars  of  this  Way  of  Generation  may 
be  feen  in  the  gr^at  Mr.  lFi!lugbbj*s  Obfervations  in  Pbflcf. 
Tranf.  N*  76.  But  concerning  the  farther  Generation  of  this 
Infed,  I  have  taken  N'otice  of  other  Particalars  in  other  Places 
pf  thefe  Not^s. 

(m)  The  Animals  ordinarily  br?d  in  the  Stomach  and  Gats, 
arc  the  three  Sorts  of  Worms  called  Lati,  Teretes,  and  Afia- 
rides ;  concerning  which,  it  would  be  irkfome  to  fpeak  in  Par- 
ticular, and  therefore  \  fhall  refer  to  Moufet,  lib.  tl.  cap.  3 1 , 
52,  33.  Dr.  Tj/on*^  Anatomy  of  them  in  Mr.  Lowtborp^s  Abridge' 
vol.  iii.  p.  121.  Seigneur  Redi^s  Ob/l  and  otkeri  thut  have 
Wnt;en  of  them< 

An4 
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dies  of  Man  and  other  Creatures  (n):  And  as  for 
others  to  whom  none  of  thefe  Methods  are  proper, 

but 


And  not  only  fTormSf  but  other  Creatures  alfo  are  iaid  to 
be  found  in  the  Stomach ;  Inftances  of  which  are  (b  iouttmer- 
able»  that  I  (hall  only  felea  a  few  related  by  Perfons  of  the 
beft  Credit.  And  firft  of  all,  by  feme  of  our  own  Country* 
men.  Dr.  Lsfiir,  (whofe  Credit  and  Judgment  will  hardly 
be  quellioned)  gives  an  Account  of  true  Caferpillan,  vomited 
up  by  a  Boy  of  nine  Years  old ;  and  another  odd  Animal  by 
a  poor  Man.  Mr.  Jijfip^  (another  very  judicious,  curious,  and 
ingenious  Gentleman,)  faw  Htxapods  vomited  up  by  a  Girl  ; 
which  Hixafods  lived  and  fed  fi^r  £ve  Weeks.     %t^Lrmtb.  ib. 

hxA  as  to  Foreigners,  it  is  a  very  ftrange  Story  (but  attcfted 
by  Peribns  of  great  Repute,)  oi  Catbarina  GeiUria,  that  died 
in  Ftb,  1662.  in  the  Hofpital  of  Miaburg,  in  Gemupr^^  who 
for  twenty  Years  voided  by  Vomit  and  Stool,  Toads  and 
Lizards^  ^c.  Efbemir,  Germ,  T.  i.  Ob/.  10^,  See  al(b  the 
109th  Obfervation  of  a  Kitten  bred  in  the  Stomach,  and  vo- 
mited up;  of  Whelps  alfo,  and  other  Animals,  bred  in  like 
Mannet.  But  I  fear  a  Stretch  of  Fancy  might  help  in  fome 
of  thofe  lafb  Jo  dances,  in  thofe  Days  when  fpontaneous  Ge- 
Bcration  was  held,  when  the  Philofophers  feem  to  have  more 
nightly  examined  foch  Appearances  than  now  they  do.  But 
for  the  breeding  of  Frogs  or  Toads^  or  Lactrta  Aquatita  in.  the 
Stomach,  when  their  Spawn  happeneth  to  be  drank,  there  is 
a  Story  in  the  fecond  Tomt  of  the  Epbem.  Girm.  Obf.  56.  that 
favours  it,  w«.  In  tbe  Tear  1667,  a  Butcher*/  Man  going  to 
buy  fome  Lambs  in  tbe  Springs  being  tbirfty^  drank  gradily  offime 
landing  Water ^  'wbicb^  a  ^wbile  after ^  ^caufed  great  Pains  in  bis 
Stomachy  *wbicb  grew  nuorfe  and  njoorfe^  and  ended  in  dangerous 
Symptoms,  At  lafi  be  tbougbt  fomewjbat  ivas  alive  in  bis  Stomacb, 
emd  after  tbat^  n/Qmited  up  tbree  li*oe  Toad* ;  andfo  recovered  bis 
former  Health. 

Such  another  Story  Dr.  Sorbait  tells,  and  avoucheth  it  feen 
with  his  own  Eyes,  of  one  that  had  a  Toad  that  came  out  of 
an  Abfcefs,    which  came  upon  drinking  foul  Water.    Obf 

(n)  Not  only  in  the  Guts,  and  in  the  Flefh,  but  in  ma- 
ny other  Parts  of  the  Body,  Worms  have  been  difcovered. 
One  .was  voided  by  Urine,  by  Mr.  Mat*  Milford,  fuppofed 
to  have  come  from  the  Kidneys.  Lo*w/b.  ibid.  p.  135.  More  ' 
fttch  Example  Mwfet  tells  of.  Jbid.  So  the  Fermts  Cucur^ 
z  bitini 
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but  make  themfelves  Nefts  by  'Perforations  in  the 
Earth,  in  Wood,  or  Combs  they  build,  or  fuch 
like  Ways ;  it  is  admirable  to  fee  with  what  Labour 
and  Care  they  carry  in,   and  feal  up  Provifions^ 


httini  are  very  common  in  the  Ve/Tels  in  Shee]^s  Livers ;  And 
"Dr,  Lifter  tells  of  them»  found  in  the  Kidney  of  a  Dog,  and 
thinks  that  the  Snakes  and  Toads,  i^c,  faid  to  be  found  in 
Animals  Bodies,  may  be  nothing  elfe.  Lowtb^ih,  p.  120. 
Nay,  more  than  ail  diis :  In  Dr.  Bern.  Verza/cba^^  fixth  Ob« 
fervation,  there  are  divers  Indances  of  Worms  bred  in  the 
Brain  of  Man.  .  One,  a  Patient  of  his,  troubled  with  a  vio- 
lent Head-ach,  and  an  Itching  about  the  NoHrils,  and  fre- 
quent Sneezing;  who,  with  the  Ufe  of  a  Sneezing  Powder, 
voided  a  Worm  with  a.  great  deal  of  Snot  from,  his  Nofe^ 
A  like  Inftance  he  gives  from  BarnhfilitHf  of  a  Worm  voide4 
from  the  Nofe  of  O*  fT.  which  he  gueiTeth  was  the  famoa» 
Olaus  Wormius :  Anbthef,  from  a  Country- Woman  of  2)^//- 
marjh ;  and  others  -in  ^Tmlpiusi  F»  Hilianus^  Scbenkiui,  &c. 
Thefe  Worms  he  thinks  are  undoubtedly  bred  in  the  Brain  : 
But  what  way  they: can  come  froia  thenoe,  I  cannot  telL 
Wherefore  I  rather Jthink,  they  are  fuch  Worms  as  are  men- 
tioned in  Note  (k)^  and  even  that  Worm  that  was  adualiy 
found  in  th^  Brain  cf  the  Fjuru  GlrL  (whfin,opened)  1  gue& 
might  be  laid  in  the  Lamina  of  the  Noftrils,  by  fome  c?  ^he 
Ichneumon^  or  other  Infe£t«Kind,  and  might  gnaw  its  way  into 
the  Brain,  through  the'Oi  Crihiforme^  Of  this  he  t^is  us  from 
Bartboline^  Tandem  cinrtahda  bhiijfet^  'fiatim  aferte  cranio  fra'- 
fintet  Mtdici  tot  am  terebeiU  fuhftantiam^  qua  ad  dtxteruin  iiergit^ 
a  reliquo  corpore  fejuniidm^  nigrdque  runted  in^oolutam  deprehende* 
runt:  bac tunica  rupta^  latent^m  Vermem 'vi'vum^  IS pilofumy  duo^ 
bus  punSis  fplendidis  ioco  ocuhfum  prodidit^  ejufdem  fere  molts  cum 
reiiqud  Cerebri  piartione,  qui  duarum  borarUm  Jpatio  Juperfvixit.  B. 
Verzaf,  Obf.  Medics,  p-  16. 

Hildanus  tells  fuch  another  Story,  ntiz,  Filius  Tbtod.  auft  der 
Roulen^  Avunculi  met,  diufurno  *vsxabatur  dolore  capitis »  — ;  Dein^ 
de  febriculdl£  fternuttLtion^  exortd,  tuptus'efi  Abjcejfus  circa  nt 
tribrofum  — \3  Vermis  frorepjit.  By  his  Figure  of  it,  the  Mag-» 
got  was  an  Inch  long,  and  tuli  of  Briftlcs.  Fabri  HiiJan,  Cent. 
i.Obf. 

Gaienus  fflerusy  {FhyCichn  to  the  Princ.  Jul  tsf  C/exv,)  he 
faith,  told  him*,  that  he  had,  at  divers  Times,  found  Worms 
in  the  Gall-Bladder  in  Perfons  he  had  opened  at  Dujkldorp.  id, 
lb.  04/:  60.  '    . 

that 


3^2  Ktdification  of  tnfeSis.    Book  VIIL 

that  ferve  bocfa  for  ProduAion  of  their  Youngs  as 
alfo  for  their  Food  and  Nurture  when  produced 

{0). 

The  other  Piece  of  remarkable  Art  and  Care 
about  the  Produftion  of  their  Young,  is  their  Cu- 
rionty  and  Neacnefs  in  repoHtihg  their  Eggs,  and 
in  their  Ntdificatioih 

As  to  the  firft  of  which,  we  may  obferve,  tha^ 
great  Curiofity  and  nice  Order  is  generally  c^ferv* 
ed  by  them  in  this  Matter.  You  Ihall  always  fee 
their  Eggs  laid  carefully  and  commodiouily  up 
if).  When  upon  this  Leaves  of  Vegetables,  or 
other  Material  on  Land,  always  glued  thereon 
with  Care,  with  one  certain  End  lowermoft,  and 
with  handfomc  JuxtarPofitions  {q^).  Or  if  in  the 
Waters,  in  neat  and  beautiful  Rows  oftentimes,  in 
that  fpernuuick,  gelatine  Matteir,  in  which  they 
are  repofited,  and  that  Matter  carefully  tied  and 
feftenedin  the  Waters,  to  prevent  its  DiffipationCr^, 

or 


(o)  Sec  before,  ^onk  IV.  Chap.  13.  Itoti  (c). 

(p)  Some  Infers  lay  up  their  Eggs  in  Cluilers,  as  in  Holes 
of  Fiefli,  and  fiich  Places,  «^^herc  it  i&  acceflary  they  fhoald 
be  crouded  toeether;  whicb^  no  queftion,  prevents  their  beiog 
too  much  dried  up  in  ^^  Places,  andpromotes  their  hatchings 
JBut,  , 

(q)  As  for  fach  as  are  not  to  be  cluftered  up,  great  Order 
if  uied.  I  have  feen  ujpon  the  PoHs  and  Sides  of  Windows, 
little  round  Eggs,  reiembling  fmall  Pearl,  which  produced 
fmall  hairy  Caterpillars)  that  were  vtty  neatly  and  orderly 
laid.  And,  to  name  no  more,  the  White  Butterfy  lays  hs  neat 
Eggs  on  the  Cabbage  Leaves  in  good  Order,  always  gluing 
one  certain  Ei^d  of  the  Egg  to  the  Leaf.  I  call  them  neat 
^gg^t  becaufe  if  we  view  them  in  a  Microfcope, '  we  fhall  find 
them  ytxy  curiouDy  furrowed,  and  handfomely  made  and 
adorned. 

(r)  By  reiafon  it  would  be  endlefs  to  fpecify  the  various  Ge- 
neration pf  Infers  in  the  Water,  I  fhall  therefore  (becaufe  it  is 
little  obferved)  take  i^Z/Vr^'s  Jnftance  of  the  Gnat^  a  mean  and 
coi)temned  Animal,  but  a  notable  Inflacce  of  Nature's  Work, 
«»  he  iaith. 

The 
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or.  if  aiade  to  float,  (b  careiPully  fprcad  and  poifcd 
as  to  fWicii  about  with  all  poflSble  Artifice. 

And  as  to  their  other  Faculty^  that  of  Nidigot- 
tion,  whether  it  be  exerted  hj  boring  the  Earth 

or 


Tke  firil  Tkiag  coafiderabfe  in  tbe  Gencradoa  ^  this  InftA 
IS  (for  the  Site  of  the  Animal)  its  vaft  Spawn^  being  (bme  of 
them  above  an  Inch  long,  and  half  a  quarter  Diameter  ;  made 
to-floAt  in  the  Watert,  and  tied  to  (bme  Stick,  Stone,  or  ochct 
fmi  ThiMg  iu  the  Waters,  by  a,  f^iaU  Stem  or  Stalk.  Im 
this  gdatine,  tr«nif  arent  Spa«m,  the  Eggs  ape  neatly  hud  ;  im 
feme  Spawns  in  a  Angle,  in  fome  in  a  doable  fpiral  Line,  TVin-* 
mng  round  from  Bnd  to  End,  as  in  Fig.  9,  and  la ;  awl  ia 
feme  tranA^crily,  a&  Fig.  8. 

When  the  Sggs  are,  by  the  Heat  of  ^e  San,  and;  Warmtli 
of  the  Sea(bnt  hatched  into  fmaii  Maggots,  thefe  Maggoty 
defcend  to  the  Bottom,  and  by  means  of  fome  of  ihe  gelatine 
Matter  of  the  Spawn  (which  they  take  along  with  themj 
^y  ftick  to  Stones,  and  other  Bodies,  at  the  Bottom,  and 
there  make  themfelves  little  Cafes  or  Cells,  which  they 
creep  into  and  out  ac  Pleafure,  until  they  are  arrived  to  a  more 
m^tta^  Nymfiba  Siat^t  andean  fwim  about  here  and  there,  to 
ieek  for  whit  Food  they  have  Occalion  ;  at  which  Time  ihey 
are  a  £ind  4if  red  Worms,  above  half  an  Inch  long,  as  i^ 
/VV.II. 

Thus  far  this  mean  lafcd  is  a  good  In  dance  of  the  Divine 
Providence  towards  it.  But  if  we  farther  confider,  and  com*^ 
pare  the  three  States  it  undergoes  after  it  is  hatched^  we  ihai^ 
£nd  yet  greater  Signals  of  the  Creator's  Management,  even  ii^ 
cheie  meaneft  of  Creatures.  The  three  States  I  mean,  are  its 
ffymfha-Fermcular  State,  its  Aurtlia,  and  Matun  State,  all 
as  different  as  to  Shape  andr  Accoutrements,  as  if  the  ItASi 
was  three  different  Animals.  In  its  Vtrmicidar  -State,  ifi  is  a 
red  Maggoty  as  I  faid^  and  hath  a  Mouth  and  other  Parct 
accommodated  to  Food :  In  its  Aurtlia  State,  it  hath  no  fucl^ 
Parts,  becaufe  it  then  Aibiifts  without  Food;  but  in  its  Ma* 
/arr.  Gnat  State,  it  hath  a  curious  well-made  Spear,  to  wound 
and  fuck  the  Blood  of  other  Animals.  In  its  ^ermicul^ 
SuLt/t^  it  hath  a  long  Worm4ike  Body,  and  ibmething  ana- 
logous to  Fins  or  Feathers^  Handing  ered  ne^r  its  Tail,  and 
running  parallel  with  the  Body,  by  means  of  which  reAfting 
lijie  Waters,  it  is  enabled  to  fwim  about  ,by  Cur«^ationS|^ 
or  flapping  its  Body  fide-ways,  thi«  Way  and  thai^  af  in  Fig^ 

I  Bnt 
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or  Wood,  oV  building  themfelves  Cc}ls  fjj,  or 
fpinning  and  weaving  themfelves  Cafes  aild  Webs, 
it  is  all  a  wonderful  .Faculty  of  thofe.poor  little 
Animals,  whether  we  confidef  their  Parts  whcre-^ 
with  they  work,  or  their  Work  itfelf.  Thus  thofe 
who  perforate  the  tarth,  Wood,  or  fuch  like, 
they  have  their  Legs,  Feet,  Mouth,  yea,  and 
whole  Body  accommodated  to  that  Service  ; 
their  Mouth  exaftly  formed  to  gnaw  thofe  hand- 
fome  round  Holes,  their  Feet  as  well  made  ta 
fcratch  and  bore  ("/j,  and  their  Body  handfome- 
ly. turned  and  fitted  to  follow.  But' for  fuch  as 
build  or  fpin  themfelves  Neds,  their  Art  juftly 
bids  Defiance  to  the  moft  ingenious  Artift  among 
Men,  fo  much  as  tolerably  to  copy  the  nice 
Geometrical  Combs  of  fome  {u)^  the  Earthen  Cells 
of  othtrs,  or  the  Webs,  Nets,  and  Cafes  (w)  wo- 
ven 


'  But  in  its  Awrelta  State  it  hath  a  quite  diilerent  Body,  with  a 
Cluh'Head  (in  which  the  Head,  Thorax j  and  Wings  of  the 
Gnat  arc  inclofcd),  a  flcnder  Alvus^  and  a  titztjimty  Tail^ 
fianding  at  right  Angles  with  the  Body,  quite  contrary  tb  what 
it  was  before;  by  which  Means,  inftead  of  cafy  flapping  fide-; 
wavs,  it  fwims  by  rapid  brilk  Jirks,  the  quite  contrary  Way; 
as  IS  in  fome  Meafurereprefentcd  inFig.  13.  But  when  it  be- 
comes a  Gura/,  no  finny  Tail,  noClub*H«ad,  bat  all  is' made 
in  the  rooft  accurate  Manner  for  Flight  and  Motion  in  the  Air,* 
Its  Ibefore  it  was  for  the  Waters. 
-  (s)  Set  Bock  IV.  Ckap.  13.  Notes  (n),  (0). 
'  ft)  Thus  the  Mouths  and  other  Parts  of  the  Icbmumoti' 
Wajps^  xnBooklN.  Chap.  13.  Noti(c).  So  the  Feet  of  the 
Gryliotalpa^  ibid.    Note  fsj, 

(u)  bee  the  Jaft  cited  Places,  Note  (0). 

(cw)  Of  the  textrintf  Art  of  the  Spider^  and  its  Parts  ferving 
to  that  Purpofe,  fee  the  laft  cited  Place,  Note  (xj. 

Beikies  thefe.  Caterpillars^  and  divers  other  Infe£is,  caa 
emit  Threads,  or  Webs,  for  their  Ufe.  In  this  their  Nympha 
Sfate^they  fecure  themfelves  from  falling,  and  let  themfelves 
down  from  the  Boughs  of  Trees,  and  other  high  Places  with 
one  of  theie  Threads.  And  in  the  Cafes  they  weave,  they 
fcQure  themfelves  in  iheir  Auretia  State* 

^     And 
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ven  by  pthers.  And  here  that  xuitural  Ghie  (x) 
vhich  their  Bodies  afford  feme  of  them  to  con* 
jfolidate  their  Work,  and  combine  ics  Materials 
tc^ether^  and  which  in  others  .can  be  darced  ouc 
at  Fleafure,  and  fpun  and  Wbven  by  them  into 
iilken  Balls  (y)  or  Webs  :   I  fay,  this  fo  peculiar^ 

fo 


And  not  only  ihe  Oi&pring  of  the  Phalana^Trtbtf  bat  tbe«p 
are  fame  of  the  IcbntumowFly  Kind  aifo^  endowred  with  this 
textrine  Art*  Of  theie  I  have'  met  with  two  Sorts  i  one  that 
fpan  a  Milk-white,  long,  round,  filken  Web,  as  big  as  the 
Top  of  one's  Finger,  i)ot  hoUow  withm,*  as  many  are,  but 
fi&^d  throughoat  with  filk.  Thefe  are  woven  round  Bents, 
Stalks  of  Ribwort,  lie,  in  Meadows.  The  other  is  a  Lump 
of  many  yrilow,  iilken  Cafes,  flicking  confiifedly  together  dn 
Pofts,  wider  Coleworts,  ^c.  .  Theie  webs  contain  in  themj 
fmall,  wbiti(h  Maggots ;  which  turn  to  a  finall,  black  Icbnut^ 
tMH-Flvy  with  long,  capillary  Jnten$^.i  Tan-coloured  Legs; 
Jong  Wings  reaching  beyond  their  Body,  with  a  black  Spot 
near  the  Middle ;  the  Alvus  like  an  Heart ;  and  in  fome,  n 
fmall  fetaceous  Tail.  Some  of  thefe  Flies  were  of  a  (hining^ 
beautiful  green  Colour.  I  could  not  perceive  any  Difierence» 
at  ieaft  not  fpecifical,  between  the  Files  coming  fromihofe  two 
Produdions. 

(x)  I  have  often  admired  how  Wa/pSf  Hwntu^  Ichneumom^ 
Wajfisy  and  othqr  In(e£ls  that  gather  dry  Materials  for  build- 
ing their  Nefts,  have  found  a  proper  Matter  to  cement  and 
glue  their  Combs,  and  line  their  CeUs;  which  we  find  al- 
ways fuiSci^ntly  context  and  firm.  But  in  ail  ProbabUity» 
«h»s  ufeful  Material  is  in  their  own  Bodies ;  as  it  is  in  the 
Timem  F^v^r^,  the  CiuiiW'Worm,  and  divers  others.  GeoJ^rt 
obferves  of  his  Erucay  Num.  xx.  6.  that  fed  upon  SaJI^w^ 
Lia*oi4f  that  it  made  its  Cell  of  the  comminuted  Leaves^  glued 
{Qgeth^  with  its  own  Spittle :  Hac  pulv^is  Mtt  srpia  inflar 
c^mmnulty  ac  pituitofi  futidiam  ftd  torforh  fuiC9  ita  wuueranfit^ 
Mt  in4$  ac40i^udaium  fubtumda  naadtiom  itifianti  locum  fibt  tx^ 
ftruxerM.  D^mumula  kac  a  commum  Salicum  ligno  nihil  difftrre 
videhatur^  nifi  fuid  longe  i^tt  dulrUtt  adio  ui  cmr^  *vix  di/rumpf 
fofftu 

(y)  An  ingenious  dntletvoman  of  my  Acqu^niance^  .  Wif$ 
40  a  Uimid  FhyfittAn^  taking  much  PUu/ure  to  knp  ^ilk^ 
W^rmty  httd  onci  iht  Qwriofiiy  to  draw  out  om  of  thi  .o*vml 
Cafis^  nvhicb  the  Silk  P^orm  /fifis  — into  ail  the  Silktn  Wire  it 
SMU  mAdi  up  ^,  lahixbt  to  the  grtai  Wwdfr  as  vitU.f/ber  fiuj* 

C  c  bandf 
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la  ferviceabfe  a  Material,  together  with  the  <;ori- 
ous  Strufture  of  all  Parts  adminiftering'  to  this  tex- 
trine  Power,  as  mean  a  Bufintfs  as  it  may  feem, 
is  fuch  as  may  juttly  be  accounted  among  the 
noble  Defigns  and  Works  of  the  infinite  Creator 
and  Confcrvator  of  the  World. 
\  In  the  laft  Place,  there  is  another  prodigious  Fa- 
culty, Art,  Cunning,  or  what  (hall  I  call  it  ?  that 
"others  of  thofe  little  Animals  have,  to  make  even 
•Nature  itfcU  ferviceable  to  their  Purpofe;  and 
that  is,  the  making  the  Vegetation  and  Growth,  of 
Trees  and  Plants,  the  very  means  of  the  building 
of  their  little  Neils  and  Cells  (z)^  fuch  as  are  the 

Galls 


^hinJy  as  her/elf,''^  appeared  to  he  9  hyMeafure^  a  great  deal  ahm 
500  Yards,,  and  yet  'weighed  hut  fwo  Grains  and  an  half*  Bojle 
Subtil,  of  Efiiuv.   Chap.  ii. 

(x)  Since  my  penning  this,  I  have  met  with  the  moft  ft- 
gacious  MalpighVt  Acccont  of  Gallt^  &c*  and  find  his  De> 
icfiptions  to  be  exceedingly  adcurate  and  true^  having  traced 
myfelf  many  of  the  Produdions  he  hath  mentioned.  But 
'I  find  Italy  and  Sicily  (his  Book  de  Gallis  being  publifhed 
long  after  he  was  made  ProfeiTor  of  Mejpna)  more  luxa- 
'fiant  in  fuch  Prod  unions  than  England^  at  leail  than  the 
Parts  about  Upminjler  (where  1  live)  arc.  For  many,  if  not 
•moft  of  thofe  about  us,  are  taken  Notice  of  by  him,  and 
feveral  others  befides  that  I  never  met  with ;  although  I 
have  for  many  Years  as  critically  obferved  all  the  Ex- 
crefcences»  and  other  morbid  Tumours  of  Vegetables,  as  is 
almoft  pofiible,  and  do  believe  that  few  of  them  have  elcaped 
me. 

As  to  the  method  how  thofe  Galls  and  Balls  are  pro- 
duced, the  moft  fimple,  and-  cotifequently  the  moft  egfy 
to  be  accounted  fqr,  is  that'  in^  the  Gems  of  Oak,  which 
may  be  called  Squamous  O^Q^is^  CapifUla  Sjuamata,  in 
Malpi^hi :  Whofe  Defcription  not  exactly  anfwering  our 
EtigU/h  Cones  in  diirers  Refpe£t«,  I  fhall  therefore  pafs  his 
by>  and  (hew  only  what  I  have  obferved  myfelf  concerning 
them, 

Thefe  Cones  are,  in  outward  Appearance,  perfedUy  like 
th«  Gems,  only  vaftly  bigger ^  and  indeed  they  are  no  other 
than  the  Gems,  increafed  m  Bignefs,  wfiicfh  naturally  ought 
to  be  puihcd  out  in  Length ;  the  Caufe  of  which  Obftruo- 

tion 
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Galls  and  Balls  found  on  the  Leaves  and  Branches 
of  divers  Vegetables,  fuch  as  the  Oak,  the  Wil- 
low (aa)^  the  Briar,  and  fome  others. 


Now 


tion  of  the  Vegetation  is  this ;  Into  the  very  Heart  of  thd 
young  tender  Gem  or  Bud  (which  begins  to  be  turgid  in 
Jtiney  and  to  (boot  towards  the  latter  End  of  that  Months 
or  Beginning  of  the  next ;  into  this,  I  fay,)  the  Parenc-In. 
fedi  thruils.  one  or  more  Eggs,  and  not  perhaps  without 
fome  venomous  Ichor  therewith.  This  Egg  foon  becomes 
a  Maggot,  which  eats  itfelf  a  little  Cell  in  the  very  Heart 
or  Pith  of  the  Gem,  which  is  the  Rudiment  of  the  Branch, 
together  with  its  Leaves  and  Fruit,  as  (hall  be  hereafter 
(hewn.  The  Branch  being  thus  wholly  deftroyed,  or  at  lead 
Its  Vegetation  being  obHrui^ed,  the  Sap  that  was  to  nourifh 
it,  is  diverted  to  the  remaining  Parts  of  the  Bud,  which 
are  only  the  fcaly  Teguments ;  which  by  thefe  Means  grow 
large  and  flouriihing,  and  become  a  Covering  to  the  Infe^* 
Cafe,  as  before  they  were  to  the  tender  Branch  ahd  its  Appen* 
dage. 

*  The  Cafe  lying  within  this  Cone,  is  at  firft  but  fmall,  as 
the  Maggot  included  in^it  is ;  but  by  degrees,  as  the  Maggot 
increafetb,  fo  it  grows  bigger,  to  about  the  Size  of  a  large 
white  Pea,  long  and  round,  refembling  the  Shape  of  a  fmall 
Acorn. 

The  Infia  Itfelf  is  (according  to  the  modern  Infcflolo- 
gers)  of  the  Icbneumon-Fiy  Kind;  with  four  membrana- 
ceous Wingst  reaching  a  little  beyond  the  Body,  articulated 
Horns^  a  large  Thorax^  bigger  than  the  Beliy  ;  the  Billy  ftiort 
and  conical,  much  like  the  Heart  of  Animals;  the  Legs 
partly  whitiih,  partly  black.  The  Length  of  the  Body  from 
Head  to  Tail,  about  ^s  ^^  an  Inch ;  its  Colour,  a  very 
beautiful  ihining  Qreen,  in  fome  tending  to  a  dark  Copper- 
Colour.  Figures  both  of  the  Cones,  Cafes,  and  Infc£ls,  may 
be  ieen  among  ilftf///^^x's  Cuts  of  Galls,  Tai,  15.  and  TaS. 
20.  Fig.  72.  which  Ftg,  72.  exhibits  well  enough  fome  others 
of  the  Gall'I/i/e&St  but  its  Thorax  is  fomewhat  too  fhorc  for 
ours. 

(aa)  Not  only  the  Willow,  and  fome  other  Trees,  but 
Plants  alfo,  as  Nettles^  Gtcmndh^y  Sec,  have  Cafes  pro- 
duced on  their  Leaves,  by  the  tnjedlion  of  the  Eggs  of  ztk 
IcbmumonFly*  I  have  obferved  thofe  Cafes  always  to  grow 
in,  or  adjoining  to  feme  Rib  of  the  Leaf,  and  their  Pro- 
duction I  conceive  to  be  thus,  'viz.  The  Parent  In  fed,  with 
its  illfffetaceous  TaiU  terebrates  the  Rib  of  the  Leaf,  when 
C  c  2  tender. 
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Now  this  is  fo  peculiar  an  Artifice^  and  fo  fai* 
out  of  the  Keach  of  any  nx)rtal  Uncfei^anding^ 
Wit,  or  Power,  that  if  we  ccinfider  ^e  Matter^ 
ivith  fomc  of  its  Circumftances,  we  muft  needs  per- 
CciVe  manifcft  DcGgn^and  that  there  is  the  Concur- 
rence of  fome  great  and  wife  Being,  that  hath,  from 
the  Beginning,  taken  Care  of,  and  provided  fbr, 
the  Animal's  Good :  For  which  Rcafon,  as  mean 
fls  the  Inftance  may  feem,  I  might  be  excufed,  if 
I  (hould  enlarge  upon  its  Particulars.  But  two  or 
three  Hints  (hall  fufiice. 

In  the  firft  Place,  it  ia  certain  that  the  Forma- 
tion of  thofe  Grfc$  and  Balls  quite  occceds  the 
Cunning  of  the  Animal  itfelf ;  bat  it  is  the  Aft 
ipartly  of  the  Vegetable,  and  partly  of  fome  Viru- 
lency  (or  what  £all  I  call  it?)  in  the  Juice,  or 
Egg,  or  both,  repofited  on  the  Vegetable  by  the 
Parent  Animal  (ib).    And  as  this  Virulency  is 

various. 


taidfcr,  and  snakes  Way  for  its  Egg  into  tfcc  very  Pith  or 
Heart  theredf,  and  probably  lays  in  therewith)  ibme  proper 
Jtilcc  of  its  Body,  to  pervert  the  rcgolar  Vegetation  of  it. 
rroiin  this  Wound  arifes  a  fm^ll  Excrefcence^  which  (wheft 
the  Egg  is  hatched  into  a  Maggot)  grows  bigjger  and  bigger, 
is$  the  Maggot  increafes,  fwelfing  on  each  Side  the  Leu  be« 
tween  the  two  Membranes,  and  extending  itfelf  into  the  pa- 
i'enchymoiis  Part  thereof,  untilit  is  grown  as  big  as  two  Grains 
bf  Wheat,  in  this  Cafe  lies  a  imall,  white,  itragh  Maggoty 
yhich  turns  to  an  Aunliaj  and  afterwards  to  a  very  beautifM 
green,  fmall  Ichneumon- Fly, 

(hb)  What  I  fufpefted  myfelf,  I  find  confinned  by  Jlfa/- 
^ighi^  who,  in  his  exa6l  and  true  Defcriptjon  of  the  Fly  bied 
iti  ihc  Oahn  Gaih^  faith,  Non  fat  fust  imntrie  tarn  mro  arti^ 
fcio  Terihram  ftu  Limam  londidifjii  fed  infU^o  vubure,  w/ 
'ixcitnh  foramine  infundendum  exinde  iiquorem  intra  Ttrehrtm 
hnd'tdit:  quart  fraSd  fer  tranfkrerftim  mufcarum  tetthrd  fre^ 
^^uentifjime<t  njrvente  animaitf  gutta  aliquot  didphani  bmaorh 
ijpuunt.  And  a  little  after,  he  confirms,  by  ocular  Obferva^ 
\ion,  what  he  imagined  before,  viz.  Simel  propt  Jitmi  finem 
-njidi  Mufcam^  qualem  fuperms  ddintcpvi^  .  tn/idtntttn  qutrdnm 
lemm^Tf.  adime  germinantii    bareht^   tttnim  f\diolo  fhahiU  'tih 
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various,  according  to  the  Pifferencc  of  its  Ani- 
mal, fo  is  the  Form  and  Texture  of  the  Cafes 
and  Balls  excited  thereby,  fome  being  hard 
Shells  (cc)^   fome    tender  Balls  (ddjy    fome  Sea- 


Afki  hiantis  gemma  ^rumfenti ;  ^  fnitidfo  in  urcum  carfon,^ 
ttrtbram  evaginahat,  ipfumqui  ten/mm  immttubat ;  l^  tumf* 
foQo  /ventre  circa  terebra  radicem  tumorem  excitabaU  qv^m 
interfolatis  vicihus  remittehat.  In  folio  ifitur^  <t*ffulsa  Mujca^, 
a$inima  &  Mapbana  reperi  ejiSia  9*va,  fimUlima  Hi,  qu/e  adbuc 
.  /«  iubis  fupererant.    Non  licuit  iUrum  i^em  admirari /peQaculum^ 

Somewhat  like  this,  which  Malpigbi  faw,  I  had  the  goo(| 
Fortune  to  fee  xnyfelf  ODce,  fome  Yean  ago :  And  that  was, 
tjxe  beautiful,  ihiniog  Oak-Ball  Ichneumon  ftrike  Its  Terebra, 
into  an  Oak- Apple  divers  Times,  no  doubt  to  lay  its  %gg% 
therein.  And  hence  i  apprehend  we  fee  many  FermUuks  to« 
"wards  the  Outfide  of  many  of  the  Qak*  Apples,  whicl^  I  guefa 
were  not  whit  the  Primitive  Jnfei^s  laid  up  in  the  Gem,  $og|' 
which  the  Oak- Apple  ^^^  it?  Kxh^  but  ftpme  other  fttpenrf^ni^t 
<nt,  additional  Jnfeds,  laid  in  after  the  Appl^  was  grown,  and 
whilil  ic  was  tender  and  foft. 

(cc)  The  Jleppo-GalU,  wherewith  we  ma^e  Ink,  m^y  ^^ 
reckoned  of  this  Number,  being  hard,  and  no  other  |;har| 
Caies  of  Infeds  which  are  bred  in  theo^;  wh^  ^hen  cpm^^ 
to  Maturity,  gnaw  their  Way  out  of  tbsm ;  which  is'  the 
Caufe  of  thofe  little  Holes  obfervable-in  them.  Of' the  In-^ 
ie£U  bred  in  them,  fee  Piilc/.  Tranjaa.  N<*  2:45.  Of  t^f 
]^umber  alfo  are  thofe  little  fmooth  Caies,  as  big  as  larg^ 
Peppo'  Corns,  growing  clpfe  to  the  Ribs  iiader  Oakep-Leave«, 
globous,  but  llattiih ;  at  firft  touched  with  a  blufhing  ce^^ 
afterwards'  growing  brown,  holloa  withifly  and  an  hj(i;d  thin 
Shell  without.  In  this  lieth  commonly  a  rpugb,  wbi{e  Mag- 
got, which  Vcomes  a  Utile  long-winged,  black  iifi&«fyi9t0s-i(^, 
that  eats  a  littte  Hole  in  the  Side  of  the  Gall^  an4  fo  g^ts 
p^t. 

^^4/;  For  a  Sample  of  the  tender  Balls,  I' (hall- chuie  the 
globus  Ba}],  as  round,  and  fome  as  big  as  fmall  JV^uikec* 
Bttliets,  growing  clofe  to  the  Ribs,-  under  Caken-Leavesi 
<pf  |i  greeni(h  yellowiih  Colour,  with  a  blirfli  of  itdi ;  their 
Skin  fiiH>pth,  .with  frec^uenc.Ri^nga  therein.  Inwardly  thfiy 
are  very  foft  and  fpungy ;  and  in  the  very  Center  is  a  Ca$ 
with  a  whit^  M^got  therein,  which  ))ecpn)es  an  Ichneumon" 
Flu  ikot  much  unlike  the  Uft.  As.  to  this-Qall,  there  is  oaf 
iThipg  \  haye  obferved  fomewtiM  pecviHar,  t^ud  I  may  fay  pro- 

Cc  3  ^    vldentiat 
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\^(te)y  fotnc  Smoothed;,  fomc  Hairy  (^)^  fome 

Long, 


vidential,  »nd  that  is;  that  the  Fiy  lies  all  the  Winter  }n  thcfe 
Balls  in  its  Infantile-Statr,  and  comes  not  to  its  JMaturity  till 
tHe  following  Spring.  In  the  Autiunn,  and  WiAter,  thcfe  Balls  - 
fall  down  v/ith  thdr  Leaves  tp  the  Ground,  and  the  Infedl  in« 
elofed  in  them  is  there  fenced  agairtft  the  Winter  Frofts,  partly 
by  other  Leaves  falling  pretty  thick  upon  them,  and  especially 
by  the  «thick,  partnchymous^  fpongy  Wails,  afforded  by  the . 
Galli  themfelves. 

Another  Sample  ihall  be  the  large  Oak-Baih^  called  Oak- 
jippUs,  growing  in  the  Place  of  the  Bads,  who(e  Generation, 
Vegetation,  and  Figure,  may  be  feen  \n  Malfi^,  ^i  Gallij,  p. 
14.  and  Tah.  10.  F//.  33.  ^V.  Outof  thefc  Galls,  he  faith ^^ 
various  Species  of  Flies  come,  but  he  names  only  two,  and  they 
are  the  only  two  I  ever  faw  come  out  of  them  :  Frequenter 
({aith  he)  fuhnigra  Junt  mufug  hre<vi  munita  terebrd.  Inter  has 
kliqua  nhjermantur  aurea^  U*vi  'viridis  lindurd  Juffu/at  ehUngd 
flhntes  terehrd,  Thofe  two  differently-coloured  Flies,  I  take 
to  be  no  other  than  Male  and  Female  of  the  fame  Species. 
I  have  not  obferved  Tails  (which  are  their  Terehra)  in  all,  as 
Malpigbi  feems  to  ijstimate:  Perhaps  they  were  hid  in  their 
^heca^  and  1  could  not  difcover  them :  But  I  rather  think  there 
were  none,  and  that  thofe  were  the  Males :  Bat  in  others,  \ 
have  obferved  long,  recufvous  Tails,  longer  than  their  whole 
Bodies.  And  thefe  I  take  to  be  the  Females.  And  in  theOai* 
apples  themfelves,  I  hav^  ieen  the  Aurelia^  fome  with,  fomc 
without  Tails.  And  I  muft  confefs,  it  was  not  without  Admi* 
ration,  as  well  as  Pleafure,  that  Ikave  feen  with  what  exa£k 
Neatnefs  and  Artifice,  the  Tail  hath  been  wrapt  about  the 
jfurciia^  whereby  it  is  iecured  from  either  annoying  the  lofe^^ 
di  being  hurt  itfelf. 

(ee)  See  before,  Ntfte  fz)- 

(ff)  As  in  the  preceding  Note. 
'  (gz)  ^^  ^^  rough  or  hairy  £xcrefcence8,  thofe  en  the 
'^eir^  or  Deg-Rofe^  are  a  good  Inftance.  Thefe  Spvn^det 
VilUf^e^  as  ^Ir.  i^^y,  Gal^  lR,umoJa^  as  Pr.  Malfighi  calls  them; 
are  thus  accounted  for  by  the  latter }  Ex  ccpiofis  relidU  ovis 
ita  turbatur  aMuens  [Rubi]  [uecusj  ut  firitmofa^nt  eomflura  tin 
^eula/tmnl  cKi/uje  congefiay  qua  mtticuhrum  feriehui»  ^  fihree* 
rum  implicatione  contexta^^  ramo/as  propagines  germinantt  iis  ett 
minima  quafijyhva  appareaU  ^afltbet  pfpog9  rames^  bine  ineti. 
Hfillo/os  edit^     Mine  indepih  pmiter  erumpunt^  \3c, 

1  hefe  Balls  are  a  fafe  Repofitory  to  the  InfeA  all  the  Win* 
Xtt  in  its  Vermicular-State.  For  the  Eggs  laid  up,  and  hatch- 
ed the  Summer  before,  do  not  com9  to  manure  Infers  until 

■  8  M 
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Long,  fome  Round,  fomc  Conical,  ^c.  (bb). 
Aii3  in  the  lafk  Place,  lee  us  add,  That  fhole 
Species  of  Infers  are  all  cadoived.  wich  peculiar 
and  exaftly  made  Parts  for  this  Service  to  bore 
and  pierce  the  Vegetable,  and  to  reach  and  injeft 
their  Eggs  and  Juice  into  nthewndcr  Parts  there- 
of. 


Wt  Spring  following,   a$  Mr.  Ray  rightly  obferves  in  Cat^^ 
Cantaif.  .         , 

Asto.the  InfeSs  themfelves,  they  are  manifeftly  lehneifmon'^ 
Fliest'  having  foar  Wiogs,  their  v^/v«/»  thick  and  large  towards* 
the  Tail^  ,aad  tapering  up  till  it  is  fmall  and  Aender  .^t  its 
fctting  on  to  the  'thorax.  But  the  y//^/  or  BeUies,  are  not' 
alike m.all,  though  coloured  alike.  •  In  fomc  they  arc  as  it  now* 
diefcribed,  and  longer,  without  Ter^ra,  or.  Tails;  in  fooie' 
ihorter*  with  Tails;  and  in  fome  yet  ihortefi  and  thick,^  like^ 
the  Belly  of  the  Ant^  .or  the  Heart  of  Afiimals,  as^in  ihojfo 
htfoxc^  Note  (zj.  But  for  a  farther  D^fJription  of  them,  T 
ihall  rcfef  to  Mf.  Ray^  Cat.  Plant,  circa  CantaS.  under  Rtf/a- 
fyl<vift.  .  .       ;     .  •  ^     .      :  :'.'i 

,  (bh}  It  being  an  Iji  fiance  ibmewhat  out  of  the  Way,  T  fhall> 
pitch  upon  it  ^Qx  an  Example  here,  «i;/«  The^(?«/y  Swelfdngf  i^ 
the  Body,  and  the  Brahches  of  th^e  j?/^f^/^rrry-j&i^;  ofiynicb" 
Malpighi \i3Lt\\  given  us  ttrogo^JCutsfn'T^^.  17.  Fig,^6t.-  The^ 
CJauJip,  of  thefe  is  maoife/tly  fipo(  th9  Eggs  of  infeds  laidJa' 
(whilil  the  Shoot  is' young  and  fender)  as  far  as  the  Pith,  sm(^ 
in  fome  Places  not  fo  deep:  Which,  for  the  Reafons  "teTofe- 
mentioned,  makes  the  young  Shoots  tumefy,  and  grow  knotty 
and  gouty. 

The  Inieft  that  comes  from  hence  is  of  the  former  Tribe,  a 
fmall,  ihining  black  Icbueumon'-Flj^  about  a  tenth  of  an  Inch 
long,  with  jointed,  red,  capillary -Horns,  four  long  Wings, 
reaching  beyond  the  Body,  a  rirge  Thorax^  red  Legs,  arid  a 
fhort  heart-like  Belly.  They  «hop?like  Fleas.  The  Males  arc 
lefs  than  the  Females  ;  are  very  venerous,  endeavouring  a  CoiV 
in  the  very  Box  in  which  tjiey  are  hatched ;  getting  up  on  tho 
Females,  aqd  tickling  and  tnumping  them 'with  their  Brccchct 
^ad  Horns,  to  excite  them  to  Veacr/.   - 
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A  NP  now,  thcfe  Things  being  ferioufly  conG- 
±\,  dered,  what  lefs  can  be  concluded,  than  that 
there  is  manifeft  Delign  and  Forecaft  in  this  Cdijp^ 
and  that  there  muft  needs  be  fome  wife  Artift,  fome 
careful,  prudent  Copfenrator,  that  from  the  Very 
Beginning  of  the  Exiftence  of  this  Species  of  Ani-^ 
malsy  hath,  with  great  Dexterity  and  Forecaft,  pro« 
vided  for  its  Frefervation  and  Good  ?  For  what 
die  could  contrive  and  make  fuch  a  Set  of  curious 
Parts,  exactly  fitted  up  for  that  fpecial  Pufpofe: 
And  withal  in^plant  m  the  Body  fuch  peculiar 
Impregnations,  as  (hould  have  fuch  a  ftrange  ufw 
couth  Power  on  a  quite  different  Rank  of  Creatures  ? 
^nd  laftly,  what  (hould  make  the  Infedt  aware  of 
this  its  ftrange  Faculty  and  Power,  and  teach  it  ib 
cunningly  and  fdexteroufty  to  employ  it  for  i$s  own 
Service  4nd  Gopd  f 


BOOK 


C  393  ] 


BOOK       IX. 

OfREPTILESr  andthlnht^tam 
of  the  Waters* 


^4;^A^^ti*!t^^^ 


CHAR    L 

Of  Reptiles. 

^^liAVING  difpftCchcdtheInfe6t,Tribc, 
theft  is  but  one  Genus  of  the  Land- 
Animals  remaining  to  be  furveyed, 
and  that  is,  that  of  R^Hles(a). 
^  Which  I  Ihall  di^cb  in  a  little 
"^  Compafsi  by  reafon  I  have  fomc- 
What  amply  treated  of  others,  and  many  of  the 
Things  m^   be    applied  here.    But  there   are 

fome' 


fa)  Notieithftandinig  I  have  before,  in  S^^k  IV,  Chap.  it. 
Jfoti  (p)^  taken  Notice  of  the  Eartb-^wwrm ;  yet  it  being  a 
good  BsKample  of  the  CreatoP^  wife  and  curious  Worlcmanftip» 
10  even  this  meaneft  Branch  of  the  OeadoD,  I  fhall  fuperadd 
a  ftw  fardier  Remarks  from  Drs.  WiiUs  and  Ifjfin.  Saith  WiU 
fisf  Lgmhricus  titrejitht  Uch  <viIiH  c9nit»ptiBiU  babttur^  Orga» 
ivJtr  'Oitaliaf  mcnou  l^  alia  niifcera^  &  membra  4ii*oino  ariifici9 
gifffirabiiitir  fabftfaSa  fittitur:  totm  €orpms  compagu  mufiw 

'\^         fortm 
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feme  Things  in  which  this  Tribe  is  ibmewhac 
fiogularr  which  \  ihali  therefore  take  Notice  of 
briefly  in  this  Place.  One  is  their  Motion,  which 
I  have  in  another  Place  {b)  taken  Notice  of  to  be 
not  Itfs  curious,  than  it  is  different  from  that  of 
other  Animals,  whether  we  confider  the  Manner 
of  it,  as  veroaicular,  or  finuous  (c)^  or  like  that  of 
«  the 


Unm  amutlaritam  catena  tfi^   quorum  fitra  trhicuUtns  c9u9raS^ 
fuemque  aumulumt   prius  am^lam,    &  Jilatum,    anguftiurem   H 
Uu^iorem  nddunt,     [This  Muicle  in  Earth- Worms  I  find  is 
fpiraly  as  in  a  good  Meafare  is  their  Motion  likewiie ;  fi  that 
if  this  Means  they  cauy  (lih  the  fTfrm  of  an  Augre^)  the  htttr 
iir$  thtir  Faffagi  imf  ibi  Earth.      Tbiir  RjtptHM  Motica  aifi^ 
maj^'  he  explained  by  a  Wire  ^wound  on  a  CyUnder^  Hvbith  lohUn 
fipped  off^  and  one  End  extended  and  held f aft  %  msill  bring  the  other 
nearer  it.     So  the  Earth  fForm,  having  Jbot  out,  or  extended  its 
Bcdf,  (which  is  with ^4  Wrfdthi^g,/  it  ti(ts  hold  hf  tho/e  Jinall 
Feet  it  hath,  and  Jo  contraas  the  hinder  Part  of  its  Body.     Thus 
jhe  curious  and  learned  Dr.^Tjfn^  Philof.  Tranf.  N^.  147] 
Nasn  proinde  cum  portio  corporis  Juperior  elongata^  H  export eha 
adfpatium  aherius  extenditur,  ihidunque  piano  afjigitur^  ad  ipfum 
quetfiad  eentrum  portio  corporis  infenar  relaxata^   ii  ahhreviata^ 
faeilo  pertrahitur.     P^duncuii  ferif  quadratplid^  per  Utam  longer 
tudinem  Lnmbrici  difpanuntur%  his  quafi  totidem  uncis^  partem  mo^ , 
d^  hone,  modi  ifiam^  piano  o^gitt  dum  alteram  exporrigit,  autpoft  * 
Jo  dnoit*     Supra  oris  hiatum,  Prohtjcide^  qua  terram  perforat  cT 
eiroat,  dtnatur.    And  then  be  goes  on  with  the.  other  Parts 
that  fall  under  View,   the  Brain,  the  Cull^,  the  Heart,  the* 
Stermatick  Vefftls^  the  Stomach  ^nd  Inteftinesj  tb^  Foramina  on. 
the  Top  of  the  Back,  adjoining  to  each  Ring*  fnpplying  the' 
Place  of  Liugs,  and  other  Parts.    Wiilis  da  Jnim*  Brut.  -  f.u 
cap.  3. 

fhj  In  Booh  IV.  Chap.  S. 

(e)  There  is  a  great  deal  of  Geometrical  Neatnefi  ted 
Nicety,  in  the  finnous  Modoq  of  Snakes,  and  other  Serpeno, 
For  the  affifting  in  which  A^on,   the  annular  Scales  under 
their  Body  are  ^ziy  remarkable,  lying  crois  the  Belly,  coa-^ 
uary  to  what  thofe  in  the  Back,  and  the  reft  of  the  Body,  do; 
alfo  as  the  Edges  of  the  forcmoft  Scales  lie  over  the  Edges  of. 
their  following  Scales,  from  Head  to  Tail ;    fo  thofe  (dges 
run  out  a  little  beyond,  or  over  their  following  Scales;  fo  age 
that  when  each  Scale  is  drawn  back,  or  (et  a  little  upright,, 
by  its  Muicle,  the  outer  Edge  thereof,   (or  Foot  it  may  be 

called,) 
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the  Snail  (d)^  or  the  Caterpillar  (e)^  or  the  Muki-* 
pedous  (/),  or  any  other  Wayj  oi'  the  Parts  mi- 

niftring 


called,)  is  ralfed  alfo  a  little  from  the  Body,  to  lay  hold  oa' 
the  Earthy  and  fo  promote  and  facilitate  the  Serpent's  Motioa. 
This  18  what  may  be  eafily  feen  in  the  Slough,  or  Belly  of 
the  Serpent-Kind«  But  there,  is  another  admirable  J'iece  of 
Mechanifm,  that  my  Antipathy  to  thofe  Animals  hath  pre- 
vented my  prying  into ;  and  that  is,  that  every  Scale  hath  a<iif** 
tin£t  Mufcle,  one  End  of  which  is  tacked  to  the  Middle  of  its 
Scale ;  the  other,  to  the  upper  Edge  of  its  following  Scale. 
This  Dr.  Tyfon  found  in  the  Rattle-Snake^  and  I  doubt  not  is 
in  the  whole  Tribe. 

(d)  The  wife  Author  of  Nature,  having  denied  Feet  ani ' 
Claws  to  enable  Snails  to  creep  and  climb,   hath  made  thea 
Amends  in  a  way  more  commodious  for  their  State  of  Life^ 
by  the  broad  Skin  along  each^Side  of  the  Belly,  and  the  tia* 
dulating  Motion  obfervable  there.     By  this  latter  it  is  thef  ^ 
creep ;   by  the  former,  afltded  with  the  glutinous  Slime  emit- 
ted from  the  Snail's  Body,  they  adhere  firmly  :cnd  fecurely  to 
all  Kinds  of  Superficies,  partly  by  the  Tenacity  of  their  Slime, 
and  partly  by  the  PrefTure  of  the  Atmofphere.    Concerning 
this  Part,  (which  he  calls  the  SnaiPs-feei,)  and  their  Undula-  ' 
tiort,  fee  Dr.  L/Jfer*s  Exercit.  Anat.  i.  (eft.  i.  &  37. 

(i)  The  motive  Parts,  and  Motion  of  Caterpillars,  are  ufe- 
ful,  not  only  to  their  Progrefiion  and  Conveyance  from  Place 
to  Place ;  but  alfo  to  their  more  certain,  eafy,  and  commodi* 
ous  gathering  of  Food ;  For  having  Feet  before  and  behind, 
they  are  not  only  enabled  to  go  by  a  kind  of  Steps  made  by 
their  fore  and  hind- Parts ;  but  alfo  to  climb  up  Vegetables, 
and  to  reach  from  their  Boughs  and  Stalks  for  Food  at  a  Di- 
fiance;  for  which  Services,  their  Feet  are  very  nicely  made 
both  before  and  behind.  Behind,  they  have  broad  Palms  for 
iHcking  to,  and  the/e  befet  almoft  round  with  fmall  iharp. 
Nails,  to  hold  and  grafp  what  they  are  upon  :  Before,  their 
Feet  are  iharp  and  hookeid,  to  draw  Leaves,  ^c,  to  them,  and 
to  hold  the  fore  part  of  the  Body,  whilil  the  hinder  parts  are 
brought  up  thereto.  But  nothing  is  more  remarkable  in  theie 
Keptilesy  than  that  thefe  Parts  and  Motion  are  only  temporary^ 
and  incomparably  adapted  only  to  their  prefent  Nymfha-StaU  ; 
whereas  in  their  Aurtlia  Static  they  have  neither  Feet  nor 
Motion,  only  a  little  in  their  Ijinder-Ptrts :  And  in  their  Mf 
ture-Siate^  they  have  the  Parts  and  Motion  of  a  fiying  Infeft, 
inade  for  Flight. 

(/J  it2s  a  wonderful  pretty  MechanifBij^;  obfervable  ^ 
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niftring  to  it,  particularly  the  Spine  (g)^  and  the 
Mufclea  co-operating  with  che  Spine,  in  fucb  as 
have  Bone^  and  the  annular,  and  other  Mufcles,  in 
fuch  as  have  none,  all  incomparably  made  for 
thofc  curious,  and  I  may  fay,  geometrical  Wind- 
ings and  Turnings,  Unduhtions,  and  all-  the  va** 
rious  Motions  to  be  met  with  in  the  Reptile 
Kind. 

Another  Thing  that  will  dcfcrve  our  Notice,,  is, 
the  Poifon  (b)  that  many  of  this  Tribe  are  (locked 

with. 


goiiig  of  Mubiptdes^  as  the  JhU^  S<okfindr^t  &c,  that  on 
c«ch  Side  the  Body^  every  L^g  bath  its  Motion,  one  very 
regularly  following  the  other  from  one  End  of  the  Body  to 
the  other,  in  a  Way  not  eafy  to  be  deicribed  in  Words;  fo 
that  their  Legs  in  going,  make  a  kind  of  Undulation,  and 
give  the  Body  a  fwifter  Progreifioo  than  one  would  imagine  it 
ibould  have,  where  fo  many  Feet  are  to  take  fo  many  (hart 
Steps. 

(g)  Virtihrarum  Ap^phyjti  hr^vhns  funtt  pr^ipue  j^xi^ 
iapMis  €ujus  propterea  fiexus  in  a*verjumf  i^  latera^  faiths  Vi^ 
ftris  eft:  ficus  Leonibus^  Hc.-^—lMcumbit  bi$  Offibus  inpens 
Mitfctdor^iM  minutorum  prafidium^  turn  Jpinas  tutdiuum  exilium 
fuagna  ^pparatu  diducinHvm%  turn  verttbras  poUffimum  in  di^ 
VMrfa  JUdtntiumt  Atque  erigentium,  jidioque  iilam  corporis  mi^ 
ram  agiUttitimy  uon  tantusn  Cut  4^iftoi.)  «t»  ma^irX^  nJ  y^^ 
J^K  •*  (jftniiihikt  ^ucniam  faciks  ud  fitxum^  ^  cartslapimas 
produxit  virubrasf  fed  quia  eiiam  muliipiieia  metus  loenhs  m* 
firumenta  muf^ulos  fabrefecii  provida  rerum  Farens  Nasurnf  <••«- 
fuuta  fsttU  Blaf.  Anat.  Anim.  P.  i.  cap.  59.  de  Viperii 
Veflingio« 

Thea  whicif  is  moft  remarkabk  in  4be  Vertebras  [of  the  Ratele- 
Smaiif  beiides  the  other  curious  Articulations,]  is^  that  the 
rumd  Ballin  the  kwer  Fart  of  the  sspper  Vertebra^  neters  a  Sock- 
it  of  the  upfet  Fart  tftbe  lower  Venebra,  bke  as  tie  Head  oftba 
Os  Femoris  doth  the  Acetabulum  ofthi  Os  Ifchii ;  by  'whieh  Cmm 
trivoMCi,  as  aifo  ths  Articulation  with  om  astothor^  they  home  thai 
free  Motion  of  winding  their  Bodies  astp  ws^f.  Dr.  Tjfon^s  Anat, 
of  the  RattU-SnaAe  in  Fhilof  frassf.  N^'  144.  What  is  here 
obferved  «f  the  Fertebr^maf  this  Snedist  is  coBunon  to  this  whole 
^inus  of  Reptiles. 

(h)  My  ingenioos  and  learned  Friend,  Dr.  Meetd^  examined 

with  J^a  Mkrofcpp^  ih«  Textim  oi  a  Fipir*$  F/fsfw,  imd 

.     .  fouivd 
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with.  Which  I  the  rathec  mention  becaufe  fome 
make  it  an  Objedion  againft  the  Divine  Superin- 
tendence and  Providence,  as  bein^  a  Thing  fo  far 
from  ufeftil,  (they  think,)  that  iX  is  rather  mis- 
chievous and  deftru&ive  of  God's  Creatures^.  \  But 
the  Anfwer  is  eafy,  viz.  That  as  to  Man,  thoft 
Creatures  are  not  without  their  great  Ufes,  paiti* 
Cttiarly  in  the  Cure  of  (V;  fome  of  the  moft  ftub^ 

born 


foahd  therein  at  firft  only  a  Parcel  of/mail  SJu  nimbly  footing  , 
inthe  Liqjori  6m  in  a  pert  Tmt  ibt  Apfearann  nuiu  cbangut^ 
and  thefigfatim  Paftichs  wen  fiot  out  into  Cryfinh,  of  an  imcn^ 
diUe  Tenuity  and  Sbatpnt/s^  *witb  fometbing  like  Knots  bere  ant 
iberey  from  nvbiclf  tbeyjkemtd  to  proceed  \  Jo  tbat  tbe  nnbole  Tex* 
iure  did  in  a  Manner  reprefint  a  Spider's  Web^  tbougb  infinitely  fntr* 
Mead  of  Poifoos,  p.  9. 

As  to  the  Nature  and  Operation  of  this  Polfon^  fee  the  fame 
ingenious  Author's  Hypothens»  in  his  following  Pages. 

This  Poifon  of  the  Viper  lieth  in  a  Bag  in  the  Gums,  at  the 
tJpper-End  of  tbe  Teeth.  It  is  feparat«l  from  the  Blood  bjr 
a  conglonurated  Glands  lying  in  the  anterior  lateral  Part  of  the 
Os  Siacipi/is,  }\i^  behind  the  Orbit  of  the  Eye :  From  which 
Gland  lieth  a  Du6l,  that.conveys  the  Poifon  to  the  Bags  at  the 
Teeth. 

The  Teeth  are  tubulated,  for  the  Conveyance,  or  Emiflioa 
of  the  Poifon  into  the  Wound  the  Teeth  make;  Init  their 
Hollownefs  doth  not  reach  to  the  Jpext  or  Top  of  the  Tooth, 
(that  being  fdid  and  fharp,  the  hotter  to  pierce;}  but  it  end^ 
in  a  long  Slit  below  the  Point,  out  of  which  the  Poifoo  is  emit- 
ted. Theie  Perforations  of  the  Teeth,  Galen  faith,  \he  Moun* 
cebanks  ufed '  to  flop  with  fome  kind  cf  Paile,  before  they  fuf- 
fered  the  Vipers  to  bite  them  before  their  Spectators.  Cuts  of 
thefe  Parts,  ^c.  may  be  feen  in  the  laft  cited  Book  of  Dr. 
Mead.  Alfo  Dr.  Tyjonh  Anat,  of  tbe  JlauU  Snah^  in  PbH* 
Tranf  N<>  144: 

(i)  That  Vipers  have  their  great  Ufes  in  Pliyilck,  is  mani- 
feft  from  their  hearing  a  great  Share  in  ibme  of  our  belt 
Antidotes,  fuch  as  Tberiaca  Andfomacbi,  and  others  ^  alfo  in 
the  Cure  of  the  Ekpbanttafisy  and  other  the  like  ftubborn  Ma- 
ladies, for  which  1  fliall  refer  to  the  medical  Writers.  But 
ihere  is  ib  fingular  a  Cafe  in  the  cuiioiis  CoHedioa  of  Dr.  01, 
fVorm^  related  from  Ki^cber^  that  I  ihall  entertain  the  Keadec 
with  it.  Near  the  Village  of  Sajh^  about  eight  Miles  from 
iht  City  Bracciano  in  Jtalj,  faith  hci  SpecHifm  cavema f'vulgi 
^2  .  La 
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born  Di&afts;  however,  if  they  were  not,  there 
would  be  no  Injufticc  for  God  to  make  a  Set  of 
iuch  noxious  Creatures,  as  Rods  and  Scburgcs,  to 
txtcxxvt  the  Divine  Chaftifements  upon  ungrateful 
and  fipful  Men*  .  And  I  am  apt  to  thjnk  that  the 
Rations  which  know  not  God,,  are  the  mod  annoy* 
rd  with  thofe  noxious  Reptiles  and  other  pernicious 
Creat\)res»  As  to  the  Animals  themfclves,.^  their 
Poifonis^  nodoubt^  of  fome  great  and  efpecialUi'e 
to  thcmfelves,  ferving  to  the  mOre  eafy  Conqueft, 
and  fure  Capture  of  their  Prey,  which  might  othcr- 


JLa.  Grotta  del  Serpi}  dmrum  hominum  capaxy  fijfulojts  quthuf- 
dam  foraminibut  in  formam  cribri  ptrforata  ctrnitury  ex  quihut 
ingtns  quadanty  frincipio  nteris^  di*verficoldrum  Serpentum^  nulla 
tamen^  ut  dicituTy  Jtngtdari  veneni  qualitate  itnhutorum  prtgeniei 
^»tannii  fullulareJoUt.  In  hdc  fpeluncu  ElephaniiacoSy  Leprofei, 
Faralyticosy  Jrtbrtticosy  Podagricos^  tsfr .  nudos  exponere  foUnt, 
qui  mox  halituum  fubterrantorum  calore  in  fudor^mrefolutiy  Sfr* 
pentmn  propullulantiumy  Utum  corpus  infirmi  implicantiumy  fuQu 
linduqut  ita  omni  'vitiof6  virulentoqui  bumore  ptivare  di:untury  ut 
9tfiiito  hoc  per  aliquod  Umpus  medicamento^  tdndem  perfeQa  fani^ 
tati  nflituantur.  This  Cave  Kircbtr  vilited  himielf,  fouhd  it 
warm>  and  every  way  agreeable  to  the  Defcription  he  had  of  • 
it ;  he  faw  their  Holes»  heard  a  murmuring  hilEng  Noife  in 
them ;  but  although  he  mifled  feeing  the  Serpents,  (it  being 
not  the  Seafon  of  their  creeping  out)  yet  he  faw  great  Numbers 
tA  their  Exufvia^  or  Zlougbs^  and  an  £!m  growing  hard  by,  la* 
^en  with  them. 

The  Difcovery  of  this  Cave,  was  by  the  Cure  of  a  Leber 
going  from  Rome  to  fome  Baths  near  this  Place ;  who  lofing 
bis  Way>  and  being  benighted,  happened  upon  this  Cave ; 
,  and  imding  it  very  warm>  pulled  off  his  Clothes,  and  being 
weary  and  fleepy»  had  the  good  Fortune  not  to  feel  the  Ser- 
pents about  him  till  they  had  wrought  his  Cufe.  Vide  Mvfeum 
Worm.  lib.  iii.   cap.  9. 

The  beforc-comnjended  Dr.  Mead  thinks  our  Phyficiant 
ilea!  too  cautioufly  and  fparingly,  in  their  prefcribing  only 
fmall  Quantities  of  the  Viper^S  Flelh,  Wr.  in  the  Elephant iaJiSy 
.and  ilubborn  Leprofies:  But  he  recommended  rather  the  Gellv 
or  Broth  of  Vipers;  or,  as  the  antient  Manner  was»  to  boil 
Vipers,  and  eat  them  like  Fifh  ;  ot  at  leail  to  drink  Wine,  in 
which  they  have  been  long  infufed.     Vide  Mead,  uhifupray  p. 
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wife  be  too  refty  and  ftrong,  and  if  once  efcapcd 
woald  hardly  be  again  recovered  by  reafon  of  their 
fwifler  Motion,  and  the  Help  of  their  Legs;  be- 
fides  all  which,  this  their  Foifon  may  probably  be 
of  very  great  Ufc  to  the  Digeftion  of  their  Food* 

And  as  to  the  innocuous  Part  of  the  Reptile- 
Kind,*  they  as  well  defervc  oiir  Notice  for  their 
Harmlefnefs,  as  the  others  did  for  their  Poifon. 
For  as  thofc  arc  endowed  with  Poifon,  becaufe  thcjr 
are  predaceous ;  fo  thefe  need  it  not,  becaufe  their 
Food  is  near  at  hand,  and  nnay  be  obtained  with* 
out  Strife  and  Conteft,  the  next  Earth  (k)  affording 
Food  to  foch  as  can  terebrate,  and  make  Way  into 
it  by  their  Vermicular  Faculty;  and  the  next  Ve- 
getable being  Food  to  others  that  can  climb  and 
reach  (l)^  or  but  crawl  to  it. 


(k)  That  Earth  PTorms  live  upon  Earth,  is  manifeft  from 
the  little  curled  Heaps  of  their  Dung  eje£(ed  out  of  their 
Holes.  But  in  Phiio/:  Tranf.  N*  291.  I  have  faid,  it  is  in  all 
Probability  Earth  made  of  rotted  Roots  and  Plants,  and  fuck 
like  nutritive  Things,  not  pure  Earth.  And  there  is  farther 
Reaibn  for  it,  becaufe  Worms  will  drag  the  Leaves  of  Trees 
into,  their  Holes. 

•  (I)  SnaUt  might  be  in  danger  of  wanting  Pood,  if  they  were 
to.  live  only  upon  foch  tender  Plants  as  are  near  the  Ground, 
within  their  Reach  only  ;  to  impower  them  therefore  to  extend 
their  Purfuits  farther,  they  are  enabled  by  the  Means  mention- 
cd  in  Uqu  (d)^  to  ftick  unto,  and  creep  op  Walls  and  Vege* 
tables  at  their  Pleafure. 


)8f 
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CHAP.    IJ- 

Of  the  Inhabitant i  ^f  the  Waters. 

I  Have  now  got^  thnougb  that  Part  of  the  Anuna! 
Worlds  which  I  prbpofed  to  furvey,  the  Aoimals 
inhabiting  the  Larnd. 

As  to' the  other  Part  of  the  Terraqueous  Globe, 
the  "Waters,  and  the  Inhabitants  thereof^  not  hvr* 
ingXime  to  Boiih  what  I  have  bqgun.on  that 
large  Subjeft,  I  (hall  be  forced  to  quit  k  for  the 
pr^fehr,  although  we  have  there  as  afl)p1e  and  glo- 
rious  a  Scene  of  the  Infinite  Creator's  Power  and 
Arr^  a!§  liath  been  already  fct  forth  on  the  dry 
Land.  For  the  Waters  themfelves  are  an  admir- 
able Work  of  God  (a)y  and  of  infinite.  Vk(h)  lo 


{aJ  lilies  their  abiblnte  Ncceffiiy,  and  great  1%  to  liic 
World,  there  are  federal  Topics,  from  whiesice  the  Waters 
nay  be  detdplvArated  U)  be  God's  Wof  k|  as»  tbe  cre^iog  h 
vafi  a  Part  0(  oar  Olobe ;  the  placing  it  ^ommodioiiiy  thisre* 
in»  and  ^ivii^  k  Bounds ;  the  Methods  of  keepang  it  fwvot 
and  dean,  by  its  Sahnefs,  by  the  Tides,  aod .  9\gitatioiis  by 
the  Winds;  theinaking  the  Waters  ^oieftd  to  the  Vegetatton 
pfPlants,  and  for  Pood  to  Animals,  by  the  sdble  iMleSiods  of 
iWeetening  thefti ;  and  many  other  Things  beiides,  which  are 
infilled  on  in  that  Part  of  my  Survey. 

(b)  Pliny  having  named  divers  Mirahilia  Aquartan^  to  ihew 
their  Power ;  then  proceeds  to  their  Ufes,  viz.  Edsdim  cttdtn^ 
tes  omnium  tirjcd  najc^tium  cat^afiunt^  prcr/us  mirahili  naturd, 
fyuit  *velit  riputare^  ut  fru^s ^grgnantur^  arhores  frutiafqut  w- 
vanty  in  calum  migrare  aqtmfy  mmmamqui  etiam  berbis  'uitaUm 
inde  difem  :  juftd  eanfeffionef  mmes  terra  quoque  *oires  aquarum 
ij/e  heneficii,  ^apropter  ante  tmnia  ipjarnm  potentia  exempU  p§* 
nemus  :  CunSas  enim  quis  m^rtatium  enumerarg  queat  f  And  then 
he  goes  on  with  an  Enumeration  of  feme  Waters  famed  for  be- 
ing Medicinal,  or  fome  other  nnofual  Quality.  Plin*  lib.  xxxi. 
cap.  1,  di  2. 

that 
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that  Part  of  the  Globe  already  furvcyed  ;  and  the 
prodigious  Variety  {c)^  and  Multitudes  of  curious 
and  wonderful  Things  obfcrvablc  in  its  Inhabitants 
of  all  Sorts,  are  an  in^xhauftible  Scene  of  the  Cre- 
ator's Wifdom  and  Power.  The  vaft  Bulk  of 
fome  {i)^  and  prodigious  Minutenefs  of  others  (e)^ 
together  with  the  incomparable  Contrivance  and 
Strufturc  of  the  Bodies  (f)  of  ail-  the  Provifioiis 
and  Supplies  of  Food  afforded  tofuch  an  innumer- 
able Company  of  Eaters,  and  that  in  an  Element, 
Unlikely,  one  would  think,  to  afford  any  great  Stone 
of  Supplies  {g)\  the  Bufinefs  of  Refpiration  per- 


(c)  Pliny  reckons  176  Kinds  in  the  Waters>  whofe  Names 
STiay  be  met  with  in  his  lib.  xxxii.  cap.  ii.  but  he  is  ihorcia 
hi5  Account. 

(dj  Pliny ^  lib.  ix.  cap.  3.  faith.  That  in  the  Iftdian  Sea 
there  are  Baitme  quaternumjugerum  (i^  e.  960  Feet^  Priftts  200 
€uhtnrttm  (L  e.  Joo  Fcet.^  And  lib.  xxxii.  cap.  i.  he  menti- 
ons Whales  600  Feet  Ion?,  and  360  broad,  that  came  into  a 
KWtt  of  Arabia.  If  the  Reader  hath  a  Mind,  he  may  fee  his 
Reafon  why  the  largeft  Animals  are  bred  in  the  Sea^  lib.  ix. 
cap.  2. 

(e)  As  the  largeft,  (o  the  moft  minute  Animals  are  bred  in 
the  Waters,  as  thofe  in  Pepper-water ;  and  fuch  as  make  the 
green  Scum  on  the  Waters,  or  make  them  ktm  as  if  green, 
and  nftny  others.     Se^  Bo^k  IV.  Chap.  1 1 .  Note  (n)^  (0). 

(f)  It  might  be  here  Aiewn,  that  the  Bodies  of  all  the 
feveral  Inhabitants  of  the  Waters,  are  the  bed  contrived  and 

'  fnited  to  that  Place  and  Buiinefs  in  the  Waters,  which  is  pro- 
per for  them ;  that  particularly,  their  Bodies  are  doathed  and 

'  guarded,  in  the  bed  Manner,  with  Scales,  or  Shells,  Effr.  fuit- 
able  to  the  Place  they  are  to  re  fide  in,  the  Dangers  they  may 
there  be  expofed  unto,  and  the  Motion  and  Bufinefs  they  are 
there  to  perform :  That  the  Center  of  Gravity  (of  great  Con- 
itderation  in  that  fluid  Element,)  is  always  placed  in  the  fitted 

:Part  of  the  Body :  That  the  Shape  of  their  Bodies,  (efpecially 
the  more  fwift,)  is  the  mod  commodious  for  making  Way 
through  the  Waters,  and  mod  agreeable  to  geometrical  Rules ; 
and  many  other  Matters  beftdes,  would  delerve  a  Place  here, 
were  they  not  too  long  for  Notes,  and  that  I  fhall  anticipate 
what  fiiall  be  more  proper  for  another  Place,  and  more  accn* 
rately  treated  of  there. 
(l)  Sec  before.  Book  IV.  Chap.  11. 

D  d  formed 


4(5^        ^he  i^dtery  inhabitants,     ^ook  Ix* 

formed  ift  a  Way  fo  different  from,  but  equivalent 
to  what  is  in  Land-AnimaU  {h)%  the  Adjuftment 
of  the  Organs  of  Vifion  {%)  to  that  Element  in 
which  the  Animal  liveth;  the  PoiCe  {k)^  the  Sup- 
port Y0»  "^^  Motion  of  the  Body  {m)^  forwards 

with 


(h)  Galen  was  awai^  of  the  Refpii^tion  of  Fifhes  by  their 
Brancbi^,  .  For  havirig  faid,  that  Fiihes  have  no  Occafion  of 
»  Voice,  neither  refpire  through  the  Mouth  as  Land  Animals 
do,  he  faith,  Sed  earum,  cuas  Branchtas  nuncupamus^  conJlruBio^ 
ij^Jii  'Vice  Pulmonis  efi*  Cum  enim  crebris  etc  tenuibus  fotamhit^ 
bus  'Jint  Brancbia  ba  intercept a^  aeri  quidem  l^  *vapori  pefviis, 
fubtilicribus  tamen  quam  pro  mole  aquet ;  banc  quidem  extra  re^ 
fellunty  ilia  autemprempie  iniromitlknt.  Galen  deUf.  Part.  lib. 
vi.  cap.  9.  So  alfo  i^//jrx  held.  That  Fiihes  refpired  by  their 
Gills ;  but  he  faith  Ariflotle  was  of  a  different  Opinion*  Pi^. 
lib.  ix.  cap.  7.  And  fo  Ariflotle  feenvs  to  be  in  his  Hiftofy  ef  Ani" 
maty,  lib.  viii.  cap.  2.  and  in  other  Places.  And  Lmay  add 
our  famous  T>t.  Needbam.  So  his  De  Form.  Faetu,  cap.  6.  and 
Anfvoer  to  Scverinus, 

(i)  A  protuberant  Eye  would  have  been  inconvenient  f6r 
FiOies,  by  hindering  their  Modom  in  fo  denfe  a  Medimn  its 
Water  is ;  or  elfe  their  bruihing  through  fo  thick  a  Mediufti 
f^Ooldhave  been  apt  to^wearj'^aml  prejudice  thdr'Eyes;  therefore 
their  CVff/a  is  flat.  To  make  Amends  for  which*  as  alfo  for 
the  Refradion  of  Watery  different  from  th^t  of  the  Air,  the 
wife  Contriver  of  the  Eye,  hath  hiade  the  Cryy^tt/^iw^  fpherical 
an  Fifties,  which  in  Animals,  living  in  the  Air,  is  linHchlar, 
and  more  flat. 

CkJ  As  I  have  ftewed  before,  that  the  Bodies  of  Birds  ale 
•nkely  poifed  tofwim  in  the  Air,  fo  are  thofeof  Fiflies  ibr 
^e  Water,  every  Part  of  the  Body  bcihg  ddly  bafenced,  sntd 
the  Cchter  of  Gi»av!ty,  as  f  faid  in  N^e  (f)y  accurately  fijrtd. 
Aitd,  fo  prevent  Vacillation,  fdmeof  the  Finsferve,  partida- 
ftlrly  ihofe  of  the  Belly;  zs  B  ocelli  proved,  by  cutting  off  the 
Bdly-fins,  which  caufcd  the  Fifh  to  reel  to  the  right  and  kft 
Jiand,  and  rendered  it  unable  to  ftand  fteadily  in  an  opri^t 
yofture. 

(l)  To  enable  the  Fifh  to  a^idc  at  the  Top,  or  Bottom,  or 
*i*y  other  Fan  of  the  Waters,  the  Air-Bladder  itgiven  to  xaoSi 
Fithesi  which,  as  it  h  more  fall  or  empty,  makes  the^ody 
more  or  lc6  buoyant. 

(m)  The  Tail'n  the  grand  Inftrument  of  the  Motion  of  the 

Bodyj^  not  the  Fins,  as  fome  itnagibe.     for  Which  Re^on,. 

^filhe6  kre  -more  mufculoUs  and  ftrosg  in  that  Fart^  than  in  all 

7  •  ihcr 
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With  great  Swiftnefs,  and  upwards  and  dovi^nwards 
with  great  Keadinefs  and  Agility,  and  all  without 
JFcct  and  Hands,  and  ten  thoufand  Things' befides 5 
all  thefc  Things,  \  fay,  do  lay  before  us  fo  various, 
.  fo  glorfous,  and  withal  fo  inexhauftible  a  Scene  of 
the  Divine  Power,  Wifdom,  andGoodnefs^  that  it 
would  be  in  vain  to  engage  myfelf  in  fo  large  a 
Province,  without  allotting  as  much  Time  and 
Pains  to  it,  as  the  preceding  Survey  hath  coft  me. 
Paffing  by  therefore  that  Part  of  bur  Globe*  I  (hall 
only  fay  fome what  very  briefly  concerning  the  infen^ 
Jrtive  Creatures,  particularly  thofe  of  the  Vegetable 
Kingdoniy  and  fo  conclude  this  Survey. 


tlie  Tdft  of  ibcir  Body,  accordiDg  as  it  is  in  the  motive  Parts  of 
b11  Aflimals,  in  the  pe^ral  Mufclfes  of  Birds^  the  Thighs  of 
Man,  {^c. 

If  the  Reader  hath  a  Mind  to  fee  the  admirable  Method, 
how'Filhes  row  therafelves  by  their  Tail,  and  other  Curioiities 
relating  to  their  Swimming ;  I  (h<tll  refer  him  to  B^rM  de  Mot. 
yimif^l.  parti,  cap.  2^.  particularly  to  prop.  213. 


^=*. 


<>        JL        ^> 
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BOOK       X. 

Of   F  E  G  E  TAB  L  E  S. 

yiC^f'^'l^M^JiE  Vegetable  Kingdom,  akhoughan 
«.^jSi>;,«  »  inferior  Branch  of  the  Creation,  exhi- 
WV  ^  W^.  ^^^^  ^^  "^  ^"^'^  ^"  ample  Scene  of  the 
'*p^^M0!'^^^.  Creator's  Contrivance,  Curiofity,  and 
S^^!i«0«^j«C^.)2<  Art,  that  I  much  rather  chufc  to  Ihew 
what  rhight  be  faid,  than  engage  too  far  in  Par- 
ticulars. I  might  infift  upon  the  great  Variety 
there  is,  both  of  Trees  and  Plants  provided  for 
all  Ages,  and  for  every  Ufe  and  Occafion  of  the 
World  (a)\  fome  for  Building,  for  Tools  and  Uten- 
fils  of  every  kind-,  fome  hard,  fomefoft;  fome  tough 
and  ftrong,  fome  brittle ;  fome  long  and  taH,  fome 
fhorc  and  low ;  fome  thick  and  large,  fome  fmall  and 
flender;  fome  for  Phyfick  (^;,  fome  for  Food,  fome 

for 


CaJ  The  fifthBopk  of  Thophraftuxh  Hiftory  of  Plants  may 
be  herejconfulted  ;  where  he  gives  ample  inftances  of  the  va- 
rious Conditutions  and  Ufes  of  Trees,  in  various  Works,  &r« 
See  alfo  before  Book.lY.  Chttp.  13.  Nl>te(aJ. 

(B)  lifvijis  quoqui  herhis  inferuit  [Naturaj  remedia  :  quippe 
cum  meaicinai  dedtrit  e'tiam  aculeaiis  —  in  quibus  ipfa provident iam 
Naturarfatis  adm'zrari  ampU£iiqu€  non  eft  — ■  Inde  exccgiiavit  ali" 
quas  afptSlu  bifpidas,  ta£tu  truces ^  ut  tantum  non  <vocem  ipjius  fin^ 
gentis  illasj  rationetnqut  reddentis  exaudire 'videamur^  nefedepaf- 
cat  avida  ^adrupes^  ne  procaas  /nanus  rdpiant^  ne  negleQa  *ve» 
Jiigio.  obterant,  ne  infidtns  Ales  infringat :  his  muniendo  Aculeis, 
teli/que  armandoy  remediis  ut  tut  a  ac  jal'vafint.  ha  hoe  quoqut 
quod  in  its  odimus^  bominum  cnujd  excogitatum.  Plin.  Nat.  Hif^. 
lib.  xxii.  cap.  6« 

4         .  ^  Jre 
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for  Pleafurc ;  yea,  the  mpfl:  abjeft  (c)  Shrubs,  and. 
the  very  BuDbcs  and  Brambles  thcmfclves,  the  Huf- 
bandn^n  can  teftify  the  Ufe  of. 

I   might  ali)  Survey  here  the  curious  Anatomy 

and  StruiSture  of  their  Bodies  {d)y  and  fhew  the 

^  admi- 


Art  foint  oftbt  Species  of  Nature  noxious?  They  are  alfo  uftfuL 
•'^Dotb  a  Nettle  fiing?  It  is  tojecurejo  good  a  Medicine  from  the 
Rapes  of  Children  and  Cattle.  Doth  the  Bramble  cumber  a  Gar- 
den P  ft  makes  the  better  Hedge  i  nubere  if  it  chancetb  to  prick  the 
Qm}*}er,  it  i^hU  ti^ar  a  Thief  Grew's  Pofnjolpg.  lib.  iii.  cap. 
2.  fe£t.  47- 

(c^  That  the  njoll  abjeft  Vegetable*,  W/.  have  their  Ufe, 
and  are  beneficia)  to  the  World,  may  in  foxire  MeaAire  ap- 
pear from  the  Ufe  the  Northern  People  put  rotten  Wood,  fafr. 
un^.  ^atis  ingeniofum  modum  habent  populi  feptentrionales  in 
nemorihus  no3urno  tempore  pertranfeuntesy  imo  &  diurno,  quando 
in  remotioribus  Aquilonis  partibus  ante,  H  poft  Solftitium  hyema- 
le  continue  noBes  habentuf,  ^ique  his  remediis  indigent y  Cor^ 
tiees  quercinos  inquirunt  putresy  eafque  collocant  certo  inter fiitio  iti- 
neris  inftituiy  ut  eorum  Jplendore,  quo  *voluerint,  perficiant  iter,- 
Nee  folum  hoc  prafiat  Cortex^  fed  l^  Jruncus  putrefa&usy  ac 
fungus  ipfe  Agaricus  afpellatus,  i^c.   Ol.  Mag.  Hill,  lib.ii,  cap.' 

To  ,thit  we  may  add  Thifles  in  maki^j?  Glafs,  whofe  Alhef^ 
Dr.  Merrei  faith,  arc  the  bcft,  *ut^.  the  A{h.es  of  the  Common-^ 
•way  Tbiftle^  though  all  TbiflUs  ferve  to  this  l^urpofe.  Next 
to  Thiftles  are  Hop  firings^  cut  after  the  Flowers  are  gather- 
ed. Plants  that  are  Thorny  and  Prickly,  feem  to  afford  th6 
bed  and  moil  Salt.  Merrefs  Objer'vations  on  Anton*  Ner.  p. 
^65. 

^idmejorafequarP  Salicesy  humiUfque  Genift^^ 
Aut  illte  pecori  ffondemy   aut  pafloribus  umbram 
Suficiunty  Sepemque  fatisf  l^  pabula  melli^ 

Virg.  Georg.  lib.  ii.  ver.  434. 

(d)  Dr.  Beal  (who  was  very  curious,  and  tried  many  Ex- 
periments upon  Vegetables)  gives  fome  good  Reafons  to 
imagine,  that  there  is  a  dired  Communication  between  the 
Parts  of  the  Tree  and  the  Fruit,  fo  that  the  fame  Fibres 
which  conflitute  the  Root,  Trunk,  and  Boughs,  are  extendied 
\n\Q  the  very  Fraic.      And  in  old  Horn-beans^    I  have  6b- 

P  d  3  ferved 
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admirable  Provifion  made  for  the  Cbnveyance  of 
the  lymphati<:k  and  efferttial  Juices,  for  communi- 
cating the  Air,  as  neceiFary  to  Vegetable,  as  Ani- 
mal Life  (e) :  I  might  alfo  (peak  of  even  the  very 
Covering  they  are  provided  with,  becaufe  it  is  9 
curious  Work  in  Reality,  although  lefs  fo  in  Ap- 
pearance: And  much  more  therefore  might  Ifurvey 


fcrved  foracthing  very  like  this;  in  many  of  which»  there  arc 
divers  great  and*  fmall  Ribs  (almoft  like  Ivy,  only  united 
to  the  Body)  running  from  the  Root  up  along  the  Outfide  of 
the  Body,  and  terminating  in  one  fingle,  or  a  few  Boughs : 
Which  Bough  or  Bouj^hs  fpread  again  into  Branches,  Leaves, 
&hd  Fruit.  See  what  Dr.  Be(d  hath  in  towib,  AbriHg^  vol.  ii. 
p.  7iOr       . 

But  as  to  the  particalar  Canals,  and  other  Parts  relating  to 
the  Anatomy  of  Vegetables,  it  is  too  long  a  Subjed  for  this 
Place,  and  therefore  \  fliall  refer  to  Sejgn.  Malpigii^s  and  Dr. 
Qrinv*s  Labours  in  this  Kind. 

(ej  Tanta  eft  Refpirafionis  necefflfaj^  ^  ufusy  ut  Natura  in  Jin' 
gutis  'vi*ventiumordinitus  lariatjed  analoga^  para*v^rit  ir.fi rumen-^ 
ta^  qua  Pulmones  'vocamus  [and  fo  he  goes  on  with  obferving  the 
>^/<irA/»/ made  in  the  various  G/»^r/»^  of  Animals,  and  theq 
faith,]  In  Plant i$  'vero,  qua irifimum  animalium  attingunt  o'rdinem^ 
lantmii  Troscheaf^im  copiam  13  produUionsni  extare  par  ffir  »'-  ^ii 
piinima  Vegetantiiim  pariet  prater  torticem  irrigeniur^  —  Plant €» 
igilur  (ut  conjeBari  fas  efi)  turn  Jini  ^niiientiai,  ffi/cerihus  infixa 
terra y  ah  hacy  feu  potiui  ah  a^ud  13  aere^  commixtis  13  percolaiis 
a  terrdy  Pefpirationii  fua  materiam  recipiunt^  ipfarufiqve  Tracbe^ 
ah  halitu  terra^  extremas  r adieus  fuhingnjfoy  repletUur*  Malpig. 
Op.  Anat.  Plant,  p.  15. 

Thefe  7r/jri{'^^,  ox  Air.FfJfelsy  are  vifible,  and  appear  ytry 
pretty  in  the  Lcsif  of  S^ahiouj,  or  the  Vine,  by  pulling  afunder 
?bme  cf  its  principal  Ribs,  or  great  Fibres;  between  which, 
may  be  feen  the  Spiral  Air-Veffels  (like  Threads  of  Cobwelj) 
a  little  uncoiled:  A. Figure  whereof.  Dr.  Gre^  hath  given  us 
in  his  Anat.  Plant.  Tab,  51,  Sy^.  ' 

"  As  to  |he  curious  Coiling,  and  other  Thipgs  relating  to  the 
Strudlure  of  thofe  Air-Veffeli^  I  refer  to  Malpig.  p.  14.  and  Dr. 
Grew,  ib.  lib.  iii.  pap.  3.  fe£l.  16,  ^V.  and  lib.  iy.  cap.  4. 
fcft.  19.  ofMr.  i?^,  from  tlicmfuccinflly.  Hi/.  Plan/.  Jib. 
i .  cap.  4. 

the 
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the  neat  Variety  and  Texture  of  their  Leaves  (/>, 
the  admirable  Fiaery»  Gaiety,  and  Fragrancy  of 
their  Flowers  (g).    I  might  alYo  inquire  into  the 

wonder- 


(f)  Concerning  the  Lfa'ves^  I  (hall  Note  only  two  or  three 
Things :  i.  As  to  the  Fibres  of  the  Leafy  they  Hand  not  in  the 
Stalky  in  an  even  Line,  but  always  in  an  Angular,  or  Circular 
Pofture,  and  their  vafcular  Fibres  or  Threads  arc  3,  j,  or  7, 
The  Reafon  of  their  Pofitioh  thus,  is  for  the  more  ered  Growth 
and  greater  Str^gth  of  the  Leaf,  as  alfo  for  the  Security  of 
hs  S^p.  Of  all  which  fee  Dr.  Grenu^  lib.  i.  cap.  4.  fet^.  8^ 
yr,  ^nd  lib,  iv.  part  1.  cap.  3.  alfo  Tab.  4.  Fi^,  2,  to  lu 
Another  Obfervable  in  the  Fibres  of  the  Leaf,  is  their  orderly 
Pofuion,  fo  as  to  take  in  an  eighth  Part  of  a  Circle,  as  in  Mal'^ 
Uwsi  ]Q  fome  a  tenth,  but  in  moft  a  twelfth,  as  in  Holy -Oak  i 
or  a  (ixth,  a$  in  Syringa.    Id.  ib.  Tab.  46,  47^ 

Z*  The  Art  in  folding  up  the  Leaves  i)efore  their  Eraptton 
out  of  their  GeoiSy  l^c.  is  incomparable,  both  for  its  Elegancy 
and  Security,  v/««  In  taking  up  (fo  as  their  Forms  ivili  bear) 
the  Uafi  Room ;  and  in  being  fo  convenient y  couched  as  to  be  capa* 
hk  qf  receiving  ProteQion  from  other  PartSt  or  of  giving  it  to  ong 
^notherf  e.  g.  Fit^f  there  is  the  Bovj-lap^  vahere  the  Leaves  ar$ 
till  laid  fome-wbat  tosivexly  one  over  another ,  but  not  plaited'^  bu$ 
•ujhere  the  Leaves  are  notfo  thick  fety  as  to  ft  and  in  the  Bovi-lap^ 
then  ive  have  the  Plicaturey  or  the  Fiat-lap ;  as  in  Rofe-trees, 
4c.  And  fo  that  curious  Qbferver  goes  on  ihewing  the  various 
Foldings,  tp  which  he  gives  the  Names  of  the  Duplica/ure, 
MultipScature,  the  Fore-rovjly  Back-rowh  and  Tre-ro^ly  or 
Treble-rovsL  Grewy  ib.  lib.  i.  cap.  4.  fed.  14,  ^c,  Tothefe 
}|e  adds  fome  others,  lib.  iv.  p.  i.  cap.  i,  fed.  9.  Confalc 
Mo  Malpig.ilf  Gemmisy  p.  ZZy  ^c. 

To  tl^efe  curious  Foldings,  we  may  add  another  noble 
Guard  by  the  fnterpoiicion  of  Films,  C^f.  of  which  Dr.  Grew 
faith,  there  are  about  fix  Ways,  viz.  Leaves,  Surf  oils  y  Inters 
foils y  Si alksy  Ihods,  and  Mant/ings.  Greiv,  ihu  and  Tab,  ^l, 
47.     Maipig.  ibid. 

'.  CgJ  In  the  Flower  may  be  coniidered  the  Empalementy  as 
Pr.  Gr^tv,  the  Calix^  or  Perianthiunsy  as  Mr.  Ray,  and  others, 
call  it,  defigned  to  be  a  Security,  and  Bands  to  the  other  Parts 
9f  tjie  Flower.  FUrit  velut  bafis  \S  fulcimentum  eft.  Ray  Hift. 
lib.  i.  cap.  10.  Flowei;s,  whofe  Peiala  are  ftrong  (as  Tulips). 
have  no  CaUx.  Carnationsy  whofe  Petaia  are  long  and  ne:\der, 
h^YQ  an  £0ipale2ne4t  of  one  Piece,:    And  others,  fuch  ^s*  the 
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wonderful  Generation  and  Make  of  the  Seed  (b)^  • 
and  the  great  Ufefulnefs  of  their  Fruit :  I  might 
Ihew  tjiat  the  Rudiments  and  Lineaments  of  the 
Parent- Vegetable,  though  never  fo  large  and  fpa- 
Clous,  is  locked  up  in  the  little  Compafs  of  their 
Fruit  or  Seed,  though  fome  of  thefe  Seeds  are  fcarce 
vifiblc  to  the  naked  Eye  (i),     Apd  forafmuch  as 

the 


Knap-nneedst  bavc  it  coniifHng  of  feveral  Pieces,  and  m  diverji 
Rounds,  and  all  with  a  counterchangeable  RefpeA  to  each 
other,  for  the  greater  Strength  and  Security  of  themfelves,  ah4 
the  Petala^  &c.  they  include. 

The  next  is  the  Foliation^  as  Dr.  Grtwo^  the  PetaUy  or  Foiia^ 
as  Mr.  Rayr  and  others.  In-  thefe,  not  only  the  admirable 
Beauty,  and  luxuriant  Colours  are  obfervable,  but  alfo  their 
curious  Foldings  in  the  CaUx^  befpre  their  Expanfion.  Of  which 
Dr.  Grew  hath  thefe. Varieties,  w«;.  The  Cloft-Coucby  as  iri' 
Rofei\  tht  Concat/e-Cffuck,  zsm  Blaltawiajbn aUoy  the  Singh" 
plait,  as  in  Peafe-BIoffoms ;  the  Donhle  Plait,  as  in  Blue^Bottlest 
&c.  the  Couch  And  Plait  together,  as  irt  'Marigolds,  &c.  the  RoimI^ 
as  in  Ladies-Bower;  the  Sfire,  a^  in  Mallows}  and  lailly,  the 
plait  and  Spire  together,  as  in  Connfohvulus  Uwonici  folio,  lib.  ii 
cap.  5.  fed,  6.  and  Tab.  54. 

As  to  the  Stamina  with  their  Apices,  and  the  Stylus,  (caHed 
the  Attire,  by  Dr.  Grew^  they  are  admirable,  whether  wc  con- 
fider  their  Colours,  or  Make,  efpccially  their  Ufe,  if  it  be  as 
Dr.  Grets),  Mr.  Ray,  and  others  imagine,  namely,  as  a  Male 
Spernty  to  impregnate  and  fra&ify  the  Seed.  Which  Opinion 
is  corroborated  by  the  ingenious  Obferyations  of  Mr. '  Samuel 
Mor land,  mPhilo/.Tran/rt^o  2^7. 

Reliqua  usus  alimentique  gratia  'genuit  [Natura]  ideoque  ficula 
^nnojque  trihuit  Us.  Flares  *uero  odcre/que  iii  ditm  gignit :  magna 
(ut  pulam  efl)  admonitione  hominum,  qu4^  JpeSlatiffime  fioreant,  ce- 
Urriml  marcefcert.     Plin.  Nat.  Hift.  'lib.  xxi.  cap.  i. 

(h)  As  to  the  curious  and  gradual  PrQcefs  of  Nature  in  the 
Formation  of  the  ^^td  or  Fruit  of  Vegetables,.Cuts  being  necef- 
fary,  I  ihall  refer  to  Dr.  Grt-m,  p.  ^5.  and  209.  and  Malpig. 

P-  57- 

(ij  Vetus  efi  Empedoelis  dogma,  Plantartim  Jemina  Ova  f£(, 
eet  ttjdem  decidna  —  Ineft  in  eo  [Ovo  vel  Semine J  'velut  in  ci- 
catricfy  non  Jola  'vi'uentis  carina,  fed  cum  minima  trunco  affur* 
gentes  partes.    Gemma  fcilicet,  1^  infignis  radicis  Canus,    tSfr . 

Malpig' 
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the  Perpetuity  and  Safety  of  the  Species  depends 
upon  the  Safety  of  jhe  Seed  and  Fruit  in  a  great 
Me^furr,  \  might  therefore  tajce  Nocice  of  the  pe- 
culiar Care  the  great  God  of  Nature:  hath  taken 
for  the  Confervation  and  Safety  hereof:  As  parti- 
cularly in  fuch  a3  dare  to  ft^ew  their  Heads  all  the 

year. 


Mai  pig.  ibid  Si.  Vid.  plara  in  trafl.  de'Siminum  vign*  p-  14^  . 
8c  paflim. 

Id  MaipighP%  Life,  a  Debate  may  be  feen  between  him  and 
Seign.  Trtumpbettiy  the  Provoft  of  the  Garden  at  Romij  whe- 
ther the  whole  Plant  be  a6lual]y  in  the  Seed.     The  Aiiirma- 
tivc  is  maintair»ed  by  Maipigbi,  with  cogent  Arguments ;   a- . 
mong  which y  this  is  one:  Non  pra^ccafatd  menu^  ccuUs  micro* 
Jcofio  armatiSf    luflrei  quafo  Pha/eokrufH^  feminalim  plantulam 
itonJum  fatam,    in  qua  folia  ftabilia^    btecqut  ampla  e*vidftiUr 
ob/ervabit;   in  eddtm  pariter  gemmamt    nodoSy  feu  implantatwnew 
*uarias  foliorum  cauUs  deprihendet,     C^ulem  infignem  fibt'ts  lig^ 
neisy  y  utricular um  feriebus-  confiantem  conjpicue  attingtK     And 
wheveas  S.  Triumphetti  had  objeded>    that  Vegetatione^   imiu* 
morpbpfii  inedid  plantas  in  alias  degfnerare^   ut  exemplo  pluriMfn 
^[coaftaij  pr/ecipue  tritici  in  lolium^    ^  lolii  in  triticum  vtrfi  z 
In  Anfwer  to  this,  (which  is  one  of  the  ftrongell  Argumenu 
again il  MalpigbP'%  AfTertion,)    Malpigbi  replies,    Nondum  cer- 
rum  ift  de  integriiate^  13  fuccejfu  experimenti,  nam  facieuti  mibi^ 
Csf  amiciSf    tritici  metamorpbofis   non  ceffit,     Admijfa  tamsn  me^ 
famprpbofi,    quoniam   bac  ntgltBa   cultura^    aut  n/iiio  foli^    aut 
ai'ris  contingit  —  idto  ex  morbo/o  13  monfiruofo  affiBu  non  licit  in^ 
f^re  permanent  em  /latum  a  Naturd  internum/    Obferojo  plantat 
Jylvejlres  culturd  Farias  reddij  ^c,     I  have  more  largely  taken 
Notice  of  Malpigbih  AnfWer,  becaufc  he  therein  (hews  his  Opi- 
nion about  the  Tranfmutation  of  Vegetables.    Fide  Malptg,  Ftt. 
p.  67. 

So  Mr.  Letvenboeckf  after  his  nice  Obfervations  of  an  Orange- 
Kernel,  which  he  made  to  germinate  in  his  Pocket,  tfc.  con- 
<;{udes,  Tbus  five  fee^  bo*w  fmall  a  Particle^  no  bigger  tban  a 
coarfe  Sand^  (as  the  Plant  is  reprefented)  //  increajedt  &c.  A 
plain  Demonjlration,  that  the  Plants  and  all  belonging  to  it,  <wa3 
aSually  in  the  Seed,  in  tbe  young  Plant,  i)s  Body,  Root,  &c. 
Philof.  Tranf.  N'  z^j.  See  alfo  Raii  Cat.  Cant,  in  Jeer 
maj,  from  Dr.  Hi^b^on.  But  in  all  the  Seeds  which  I  have 
viewed,  except  the  Maple,  the  Plant  appears  the  plained  to 
the  naked  Ey?,  aud  alfa  very  elegant, .  in  the  Nux  Vomica. 
'    •  .  Natth 


4  lo  Vhwers  and  Seed  of  Vegetables.   Book  X, 

Year,  how  fecurely  their  Plowcr,  Seed  or  FruU 
i§  locke4  up  all  the  Winter,  together  with  thci? 
l^eaves  and  Branches,  in  th^ir  Gems  (k)^  ^nd  well 

fenced 


Natura  non  thfefvat  magnitudinis  proportionem  inter  femina  £sf 
plantas  ab  iij'dem  erf  as  f  ita  ut  majus  femen  majprem  femper  prodw 
(at  plant  am,  minus  minorem.  Sunt  enim  in  genere' herbarum  non 
fauca%  quarum  fimna  arborum  noflntfllarum  feminibus  non  4f^0 
^equaliafunty  fed  multo  majora.  Sic  V,  g.  Semina  Faba^  l^cfi^ 
mtna  Ulmi^  ^c,  muUis  'vicibus  magnitudine  ./uftirant.  Rail  mU 
fupra,  lib.  i.  cap.  13. 

.  Filicem  reliquq/qu^  CapiUares  berbas  Stmine  faren.  Vjtiens 
flfrique  ^-^  prtdidere  I  quos  etiam  /ecuti  fynt  e  Recenthribus  n&Hm 
nullit  Dodonaus,  etc.  ^r- Mii  e  centra^  Mauhinus,  $tc,  Filices  et 
cpngtnem  fpermatophorns  ejft  contindunt ;  Partim  qffia  Hiftoria 
Creatianiii  Genpf.  ii.  i?,  fU.  —  Hiinc/ententiam  varijptnam  ejf$ 
Tr-  antopfia  (on'vincit*  Frediricus  CaJiuSf  h«  faitb,  w^s  the  firft 
that  difcov^red  thefe  Seeds  with  the  Help  of  4  Microfcope. 
And  iince  him,  Mr.  }V.  C.  hath  more  critically  obferved 
them.  Among  other  thipgs  obferved  by  that  ingenious  Gen* 
tieman,  are  thcfe,  PixidiiCft  feu  capfulai  femina  contimnits  in  ple-f 
ri/que  Bbc  genus  plantis  perqvam  exili  granuh  aren^  'vulgaris  el-; 
mr^^  plus  dupla  minores /unt ;  mo  in  nwnullis  Jpeciebus  *vix  ter^ 
fiam  quartam*ve  arfnulte  partem  magnitudine  tf  quant j  tteficularum 
ouarundam  annuUs  autfa/ciolis  vermifMrmibus  ob^volutarum /pjeciem 
gxbibentes*  NonnuH^r  ex  his  veficulis  loo  cirdter  femlnm  cm  inert 
dtprehendebantur  -—  adi  eximia  pavvitatt  ut  nudo  oculo  prorfut 
ejkn^  in^ifibilia,  nee  nifi  micro/copii  intervuntu  detegi  poffent*'-^ 
Ofmunda  Regahs,  quic  aliis  omnibus  Filicis  fpeciebus  mole  —  an* 
teceliit  —  wajcula  Jeminaha  obtinet  atque  cum  reliquis  cengeneri-i 
hus  magnitudtnis '^^  quorum  immenfa  et  ^ifum  fugiens  par*vitas 
fum  magnitudi^ne  plant *^  collata  —  adeo  nuUam  g*rere  proporti-} 
Qfiem  invenietury  ut  tantam  plantdm  e  tanttllo  femine  product,  at^ 
tentum  ob/er^vatorem  meritb  in  admirationem,  rapiat.  Ray,  ibid, 
lib.  iii.  p.  132.  This  W.  C.  was  Mr.  (Fill.  (Jok*  as  he  own- 
eth  ID  a  letter  1  have  now  in  my  Hands  of  his  to  Mr.  Raj,  of 
Omb,  18.  1684. 

fkj  Vegitantium  genus  j  ut  debit  am  magnitudinem  fortiatur^ 
it  fii^e  mortals  tat  is  ja8uram  fuccfffinfi  proiis^  jdudione  reparet, 
fiatis  temporibus  no'vas  promit  partes,  ut  tandem  emergent es 
Uteri,  recentes  edant  Soboles.  Emanantes  igitur  a  caule,  cauf 
dicey  r  amis  I  et  radicibus  no<vella  bujufmodi  partes,  non  iilicQ,^ 
lax^ta  exttnduntur^  fid  compendio  quodam  cpagmeniat^  intre^ 
*  /oiii 
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fenced  and  covered  there  with  neat  and  clofe  Tur 
nicks.  And  for  Iqch  as  dare  noc  fo  ^  expofe  them- 
felves,  with  what.  Safety  arc  they  prefervcd  under 
the  Qoverture  of  the  Earth,  in  their  Root  (l)^ 
Seed  (mj^  or  Fruit,  till  invited  out  by  the  kindly 


fdii  axillavt  cuhanttiy  mnparumfuhjip^nf^  Gtmm/tt  appeUant^r^ 
i^c.  And  then  that  great  Man  goe?  on  to  flicw  the  admirable 
various  Metlxods  of  Nature,  ia  repofiting  in  that  little  Conj- 
paft,  fo  jargc  a  Part  of  a  Tree"  or  Plant,  the  curious  Struc- 
ture of  thiO  Gems,  tht  admirable  Guard  afforded  them,  and 
the  Leaves,  Flowers,  and  Seed  contained  in  them,  Csfr.  Of 
which  having  taken  Notice  before,  I  pafs  over  it  now^  ^nd 
only  refer  to  our  Author  Malpig^i,  and  Dr.  Grew,  in  tl\c  P}ace% 
cited  in  Not*  (f)  and  (g). 

(I)  Of  Sdhousy  and  a  great  many  morQ,  probably  of  ibe 
far  greater  Number  of  Fetennial  Roots  of  Herbs,  as  Aruai^ 
^ape-Crowfoot i  &c.  it  is  very  obfervable,  that  their  Root  is  . 
annually  ren^wedji  or  repaired  out  of  the  Trunk  pr  Stalk  it- 
felf  ^  that  is  to  fay,  the  Bafis  of  the  Stalk  continually,  and  b/ 
iofeufible  ]Pegree&,  defcending  beUw  the  Surfa.ce  <^f  the  Earth, 
and  hidiivg  itfelf  therein,  is  thus,^  both  in  Nature,  Place,,  and 
Office,  changed  into  a  true  Root. —So  in  Brown  wor^^  the  Ba- 
ils of  the  Stalk  finkiog  down  by  Degrees,,  till  it  Ue«  uftdec 
Ground,  b^Qimei  th<  upper  Part  of  the  Root  \  and  concinuing 
fUll  to  fink,  tho  next  Year  behoves  the  lojyer  Part :  And  the 
n^x(  aft«r  (hs^t,  tots  aw^y  \  a  new  Addition  being  itUl  yearl/  n 
made  out  of  the  Stalk,  as  the  elder  Parts  yearly  rot  4way. 
Grew,  ibid.  lib.  ii.  p.  59.  uhi  plara  <uid. 

(m)  Hov/  fnfe  and  agreeable  a  Confervatory  the  Earth  is  to 
Vegetables,  nK>ra  than  ^ny  other,  \%  npanitoft  from  their  rot- 
ting, drying,  or  being  rendered  infecund  in  the  Waters,  or 
the  Air  %  but  in  the  Earth  their  Vigour  i&  long  preferved. 
Thus  Seeds  partijiularly,  Mr.  Ray  thinks,  feme  may  probably 
retain  their  Fecundity  for  tep  Yevs,  and  others  lofe  it  in  five ; 
but,  faith  he.  In  terra  gremh  latitant44^  quam*^is  tot  cahn'sm, 
fiigoruy  humofiSi  IS  ficcitgtis  'VQrietatihui  ihidem  ohnoxia^  did^- 
tius  iamen  (ut  pHto}  fertilitaum  ft^am  tuentur  quar^  ah  bomini-' 
Ifis  diligefittJ^Me  cuftodita ;  nam  kS  ego  ^  ^lii  ante  me  multi  ob* 
fervdrunt  Sinapeos  'vim  magnam  enatam  in  aggeribus  fojfarupi  r#- 
<ens  fa^ii  inque  areis  grarnineis  effoffisj  nbi  poji  bcminum  mtmari* 
am  nulla  unqt^am  Sinapeos  feges  Juccri<uerqi,  ^4nf  tamen.  nam 
Jfionie  ortam  fufpicgr^  Jed  e  Jeminibus  in  terra  per  tot  annos  r^Jidit- 
is  etiam  prolificis.     Ray  Hift.  Plant.  Jib.  i,  cap,  .13. 

Warmth 


412  Flowers  and  Seed  of  Vegetables.  Book  X/. 

Warmth  of  the  Spring!  And  when  the  wholo 
Vegetable  Race  w  thus  called  out,  it  is  very 
pretty  to  obferve  the  Methods  of  Nature  in  guard- 
ing thofe  inftnfitive  Creatures  againft  JHUrnn^ 
and  Inconvenieneics,  by  making  fome  (for  In-. 
ftance)  to  lie  down  proftrate,  and  others,  to  clofe 
themfelves  up  (n)  upon  the  Touch  of  Animals, 
and  the  moft  to  fhut  up  their  Flowers,  theif 
Down  (o)^  or  other  their  like  Guard,  upon  the 
Clofe  and  Cool  of  the  Evening,  by  Means  of 
Kain,  or  other  Matters  that  may  be  prejudicial  to 
the  tender  Seed. 

And  now  to  thefe  Confiderations  relating  to  the 
Seed,  I  might  add  the  various  Ways  of  Nature  in. 
diffipatir>g  and  fowing  it,  fome  being,  for  this  End^ 
winged  with  light  Down,  or  Wings,    to  be  con-- 


(n}  Planta  nonnuUa  JE/chynomen^e  Veterihui  diQitj  Rece^niio'' 
rihm  Fi*v^,  ^  Senfiii*varf  bf  Mimofa^  baud  obfcura  ftmus  indi^. 
€ia  frodunt ;  Jiquidem  folia  earum  manu  aut  baeulo  faAa^  {^  pau^ 
lulum  tompreffuy  pkno  etiam  meridiem  Jf  Undent e  SoU,  illico  ft  con^ 
trahunt  %  in  nonnullis  etiam  fpeciebus  cauUciili  teneriores  concidunt^ 
^  'uelut  marcefeunt  %  quod  idem  ab  a'ere  frigidiore  admijpt  patiun^ 
tmF.     Kay  Hi  ft.  Plant,   torn.  i.  lib.  xviii.  App.   f.  2.    c.  2» 

(o)  I  have  obfcrvcd  that  many,  if  .not  moft  Vegetables,  do- 
cxpand  their  Flowers,  Down,  &c.  \n  warnoSon-ihiny  Weather, 
zrA  again  clofe  them  towards  Evening,  or  in  Rain,  &c.  ef- 
pecial^  at  the  Begining  of  Flowering,  when  the  Seed  is^ 
y»ung  and  tendier ;  as  is  manifeft  in  the  Down  of  Dandelion^ 
and  other  Downs  ;  and  eminently  m  the  Flowers  of  Fimjpertiel  j 
the  opening  and  ihntting  of  which,  are  the  Countryman's 
Weather- wifer  J  whereby  Gerard  faith,  he  foveteKeth  what 
Weather  ihall  follow  the  next  Day  ;  for,  faith  he,  Jf  the 
Fiotwirs  be  clofe  jhut  up-i  it  betokeneth  Rain  and  foul  Weather  \, 
sontrarywife^  if  tbey  be  fpread  abroad^  fair  Weather,  Ger* 
Herb,  book  ii.  chap.  183. 

ift  et  alia  [arbor  in  lyiis]  fmilis^  foUefiw  tamen^   refeique  - 
Jkpis  ;    fuem   no3u  eomprimens^   aperire  incipit  Solfs  exert Uy   me* 
rtdie  fxpandit,     ln<ola  dormire  earn  dicunt.     Piio.  Nat.  HiiK  . 
lib.  xii.  cap.  ii,  -     . 

vey«4 


BookX.  Flowers  and  Seed  of  VegetahUs.  41  j 

vey^  about  by  the  Winds;  others  being  laid  in 
claftick,  fpriagy  Cafes,  that  when  they  burli  and 
crack,  dart  their  Seed  at  convenient  Diftances^ 
performing  thereby  the  Part  of  a  good  Hufband- 
man  (p)\    others  by  their  agreeable   Tafte  and 

Smell, 


(P)   So  foon  as  the  Seed  w  rifSt    Nature  tahtb  fe<veral  Me- 
ihods  for  its  being  duly  fonjon\    not   only  in  the  opening   of  the 
Uterus,    but   alfo  in  the  Make  of  the  Seed  itfelf     For^  frft^ 
The  Seeds  of  many  Plant s^    nvhich  affe5l  a  peculiar  Soil  or  Seat., 
as  of  Arum,  Poppy,  &c.   are  heavy  and  fmall  enough ,  'with- 
out farther  Care,  to  fall  direSlly  down  into   the  Ground — But 
if  they  are  fo  large  and  light,  as  to  be  exfofed  to  the  Wind,  they 
are  often  furnifhed  *with  one  or   more  Hooh,  to  ft  ay  them  from 
Jlraying  too  far  from  the  proper  Place — So  the  Seeds  of  Avens 
have  onefingle  Hook  j  thofe  of  Agrimony  and  Goofegrafs,  ma- 
?iy  :  both  the  former  loving  a  waarm  Rank  ',    the  latter,  an  Hedge 
for   its    Support*     On   the   contrary,    many   Seedt   are  furnijhed 
loith    JVings  or  Feathers  ;   partly    ivith    the  Help  of  Wind  io 
carry  them,  *when  ripe,  from  ojf  the  ^  Plant,  as  of  Afh,  &c. — 
and  partly  to  enable  taem   to   make   their   Flight  more   *r  left 
abroad,   that  fo  they  may  not,    by  falling  together^  come  up  teg 
thick  i  and  that  if  one  ft^ould  mijs  a  good  Soil  or  Bed,    another 
may   hit.     So  the  Kernels   of  Pine  have  Wings  ^-^  yet  Jhort-^ 
*whereby  they  fly  not  into  the  Air,  but  only  flutter  upon  the  Ground, 
Bui  thofe  tf/"rypha.    Dandelion,  and  moft  of  the  pappous  Kind 
—  have   long  numerous   Feathers,    by   vohich   they   are   *wafted 
every  Way,  —  Again,    there  are   Seeds  <which  are  fcattered  not 
by  flying  abroad,  but  by  being  either  fpir  ted  or  flung  away*     The 
flrft   of  thofe  are  Wood-forrel,    nvhich  having  a  running  Root^ 
Nature  fees  flt  to  fovj  the  Seeds  at  fome  Diflance.     The  doing  of 
nvhich  is  eJfeQtd  by  a  vuhite  flurdy  Cover,  of  a  tendinous  orfprin* 
gy  Nature. -^  This  Cover,  fofoon  as  it  begins  to  dry,  burfts  open 
on  one  Side,  in  an  Inftant,  and  ts  violently  turned  Infide  outward 
■—  and  fo  fmartly  throvjs  off  the  Seed.     The  Seeds  of  Harts-tongue 
■  is  flung  orfl?ot  away — by  the  curious  Contrivance  of  the  Seed-caf^, 
as  in  Codded  Afmart,  only  there  the  Spring  moves  and  curls  in» 
vuard,  but  here  outvjard,    viz.  Every  Seed- cafe,  ^^  is  of  a  fpbe^ 
rick  Figure,  and  girded  about  ivith  a  flurdy  Spring.-^  The  Sur^ 
face  of  the  Spring  refemhles  a  flne  Skrevj. -^So  foon  as --^  this 
Spring  is  become  flark  enough,  it  fuddenly  breaks  the  Cafe  into  t<w9 
Halves,  like  t^wo  little  Cups,  and  fo  flings  the  Seed.     Grew,  ib. 
p.  199.  and  in  Tab.  72.  all  thefe  admirable  Artifices  are  hand- 
^  fomely  reprefented. 
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Smell,  and  falmary  Nature^  inviting  tfaemfehres  to 
be  fwallowfed,  and  carried  about  by  the  Birds,  and 
thereby  alfo  fertilized  by  pafling  through  their  Ba- 

dies  5 


^in  fi  quantitas  modica  fetninum  (Filicis  Phyllitidis  qao- 
quc)  a  foliis  in  jfuhje&am  chartrt  muntfte  —  fcM^tm  -decutia^ 
tuff  defer£atur*ve,  ^  deinde  in  acer<vum  eowverraturj  tve/ku" 
tarum  /eminalium'plurimis  uAa  dijjtlientibui^  &  Jibi  in*uicem  al^ 
tijis,  acervuius  <varie  moveti  pir  pdHes  njidehitur^  Hon  /ecus  dc 
Ji  Syrinibus  aut  iftiufinodi  beftiolis  feplet'us  ejjet  ■—  quin  fi  lotut 
iranquillul  fiu  aure  proxime  ddfHetdy  crepitantium  inter  runipen- 
dum  'vafculorum  fonitus  —  pererpieiur  ;  ^  fi  miirofcopio  chat'^ 
tarn  oculis  oberreSf  Jgmina  per,  earn  undique  Jparfa^  fcf  ad  no*- 
tabilem  ab  acervo  diJlantiUm  p'roje&a  compiries,     Kay,  ibid,  p* 

The  admirable  Cohtri'vance  of  Nature  ift  this  Plants  is  moft 
plain:  For  the  Seed-Feffels  being  the  beft  Ptefetnjer  of  the  Seedi 
it  is  there  kept  from  the  Iftjuries  of  Air  and  Earthy  till  it  he 
rainy y  nvhen  it  is  a  proper  Time  for  it  to  ^ro*ujf  and  then  if  is 
thrown  roupd  the  Earth,  as  Grain  by  a  fkilful  Sowir.  •—  When 
any  Wet  founts  the  End  of  the  Seed  V^Jfelsy  nuith  a  fmari 
Noife  and  fudden  Leap  it  opens  itfelf  and  ivith  a  Spring  fcai" 
fers  its  Seed  to  a  pretty  Diftance  round* it ^  nubtre  it  grows.  Dt» 
Sloane  Voy.  10  Jamaica,  p.  15b.  of  the  Gentidnella  fiort  ctettk^ 
~leOi  &C.   Of  Spirit-Leaf 

The  Plants  of  the  Gardamine-Family^  attd  many  Others,  may 
be  ^dded  hWe,  whofe  Coda  fly  open,  ^nd  dart  out  their  ^tt^; 
iipon  a  fihall  Touch  of  the  Hand.  But  the  moft  remarkable  • 
iiftftai)^e  is  in  the  Cardamine  impaiieni^  Cvjus  Siiiqu^e  (faichi 
Mr.  Ray)  fvel  h'viter  taSf^e^  a^utum  ejaiulantur  [Semina]  imb 
quod  ionge  mirabilius  videtur,  etfi  filiqu'as  Hon  tttigerisy  fi  tamtn 
fnanufn  fvelut  taSlurus  proxime  admoveas,  fentitta  in  approfinquan^ 

'  iim  enjibrabunt ;  quod  turn  Morifinus  fe  fd^ius  iXpertutH  fcribitf 
tim  Johnjiifrtus  apud  Gefardum  ^virim'ej/e  ffffirmat.  Hift.  Plab^. 
lib.  xvi.  cap.  to.  ' 

Neither  is  this  Provifion  made  only  for  Latid-Vcgetablcs,' 
but  for  fuch  alfo  as  grO\)v  in  the  Sea.  Of  which  I  fhall.give 
an  Irtftaftce  from  my  before-commwfided  Friend^  Dr.  Shane  - 
Jis  to  the  Fucii  —  their  Seed  hath  bein  difio'^partdy  (dndjhe^ived 
tie  ffjly)  by  the  Iftduftty  of  the  ingenious  tierbariftj  Mr.  Saxii. 
Doody,    '<w?/6fl  found  on  many  of  this  Kind^  Jolid  Tubertiesy    W 

*R(fingSy  in  fime'Seafonsy  luhereih  ivere  lodged  ftnjtral  fo^nd 
^aedsi  its  big  as  Mufiard'^Seed,  ^whith,  kvhin  ripe,  the  Of^tn 
tJirafd  idembrane 'of  the  Tiibercle' brtakhtg^    iea-ueth  ihe -S^ed  ^e 

Jkat  up  and  down  with  the  Waives*     The  Sfid  tohting  War 
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dies  Cj^ ;  and  others  not  thus""  taken  Care  of,  do 
many  of  them  by  their  Ufefulnefs  in  human  Life^ 
invite  the  Hufbandmaa  and  Gardener  carefully,  to 
low  and  nurfe  them*  up!. 

To 


Stones f  or  any  f olid  Foundation^  hy  miftm  of  a  Mucilage  it  carries 
nuith  //,  Jiicl^s  to  them^  and Jhoots  forth  Ligula  'with  Branches^ 
and  in  Time  comes  to  its  Perfkdion  and  Magnitude.  Sloanc  Voy* 
Jamaica,  p.  60. 

Bat  although  Mr.  Doady  had  hinted^  and  conjcftared  at  x\st 
Thing,  yet  the  firft  that  difcoverad  the  S^eds  in  Fuei^  was  ' 
the  before^commended  Dr.  Tancred  Rohinfon ;  as  may  be  ieeli 
by'comparing  what  Mr*  Ray  faith  in  his  Synopf  Stirp,  Brit,  p.  6* 
with  his  Appind.  Hiji,  p.  1849.  Befides  which ./»«,  the  Du 
tells  mc,  he  obferved  Veffels  and  Seed  in  CoraUoid  Shruh^  as 
alfo  in  feveral  Fungi ^  not  only  in  the  Species  of  Crepitus  Lupi^ 
bat  alfo  between  the  Lamella  of  other  Species,  and  in  that  fub« 
terraneous  Kind  called  Truffles^  whofe  Seed  arid  Vcflels  opeti 
in  the  Cortex,  at  fome  Seafons  he  faith,  like  that  of  Mallows 
in  Siiape. 

As  to  the  Crepitus  Lupi^  I  have  more  than  once  examined 
their  Powder,  with  thofe  excellent  Microfcopes  of  Mr,  fFii^ 
fon's  Make :  But  the  moft  fatisfaftory  View  Mr.  PTiJfon  him- 
felf  gave  me;  by  which  I  found  the  Seeds  to  be  ib  many 
exceeding  fmall  Puff-Balls,  with  round  Heads,  and  longer* 
than  ordinary  iharp-pointed  Stalks,  as  if  made  on  purpofe  ta 
prick  eafily  into  the  Ground.  Thefe  Seeds  are  intermixed 
with  much  dufty  Matter,  and  become  hurtful  to  the  Eyes, 
probably  by  their  fharp  Stalks  pricking  and  wounding  that 
tender  Organ. 

(qj  The  antient  Naturalifts  do  generally  agree^  that  Mif 
fehbe  is  propagated  by  its  Seeds  carried  about  by,  and  pafling 
through  the  Body  of  Birds.  Thus  Theopbrajius  de  Cauf 
Plant,  lib.  ii.  cap.  24.  To  ^e  «wo  Qtq  o^rtW,  &c.  Initium  'uet9 
a  pafiu  avium  :  —  S^ipp^  Vifco  detraiio  confedoque  in  al'veis^ 
auod  frigidijjtmum  eji,  femen  cum  excremento  purum  dimittiturf 
l^  fa&d  mutations  aliqud  in  arbors  Stercoris^  causa  pullulate 
erurtipirque,  k^c.  So  alfo  Pliny  faithy  viz.  Omnino  aktem  fa^ 
turn  [Vifcum]  nuUo  modo  nafcitur,  nee  nifi  per  aUvum  Anjitint 
redditufnj  maxims  Palumbii  ac  Turdi,  Hac  efi  natura,  ut  ni-^ 
Ji  maturatum  in  'centre  Avium,  ncn  provsniat,  Plin.  Nat, 
Hift.  Jib.  xvi.  cap.  44.  Whethfci"  what  Tbeepbrafius  tiVk^ 
Plihy  aiiiTm,  be  conducive  to  the  better  fertilizing  the  Seeds 
of  MiJJeltoe,  I  know  not ;  but  that  it  is  not  ef  abfolifte  Ne- 
ccKixy^  1  can  affirm  upon  mine  own  Experience,  having  feen 

the 
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To  this  fo  fingular  a  Care  about  the  Propaga- 
tion and  Confervatioft  of  the  Species  of  Vegeta- 
bles^ I  n)ight  add  the  nice  Prov'ifion  that  is  made 
for  their  Support  and  Aid,  in  (landing  and  grtw- 
ing,  that  they  may  keep  their  Heads  above Groiihd, 
and  not  be  rotted  and  fpoiled  in  the  Eanh  them- 
lelves,nor  thereby  annoy  us  ;  bur,  on  the  contrary. 


the  Seeds  germinate,  even  in  the  Bark  of  Oak.  But  although 
they  (hot  above  an  Inch,  and  Teemed  ta  root  in  the 'Tree,  yet 
they  came  to  nothing,  whether  defixoyed  by  Ants,  fsTf.  which 
1  fufpcfted,  or  whether  difagreeing  vvith  the  Oak,  I  know  not. 
But  I  fince  find  the  Maiter  put  out  of  doubt  by  Mr.  Dosdy; 
which  fee  in  Mr.  Ra/s  Hift.  Plant.  App,  p.  1918. 

Nutmegs  are  faid  to  be  fertilised  after  the  fame  Manner^  as 
^avtrnier  faith  was  confirmed  to  him  by  Perfons  that  lived 
many  Year&  in  thole  Parts ;  whofe  relation  was :  The  Nut^ 
meg  being  ripe,  feveral  Birds  come  from  the  Iflands  towards 
the  South,  and  devour  it  u  hole,  but  are  forced  to  throw  it 
up  again,  before  it  be  dige(^ed  :  And  that  the  Nutmegs  then 
befmeared  with  a  vifcous  Matter,  falling  to  the  Ground,  takes 
Root,  and  produces  a  Tree,  which  would  never  thrive,  was  it 
planted,  la'vern,  of  the  Commod,  of  the  G.  Mogul.  And 
Monfieur  Tbevenot^  in  his  Travels  to  the  Indies^  gives  this  Ac- 
count :  The  Tree  is  produced  after  this  Manner;  there  is  a 
Hind  of  Birds  in  the  Illand,  that  having  picked  off  the  green 
Huik,  fwallow  the  Nuts,  which  having  been  fame  Time  in 
their  Stomach,  they  ,void  by  the  ordinary  Way  ;  and  thev  fail 
not  to  take  rooting  in  the  Place  where  they  fall,  and  in  Time 
grow  up  to  a  Tree.  This  Bird  is  fhaped  like  a  Cucko<w ;  and 
the  Dutch  prohibit  their  Subjedlp,  under  Pain  of  Death,  to  kill 
any  of  them .     Fide  Sir  T.  Pope>  Blum's  Nat.  Hift. 

But  Mr.  Ray  gives  a  fomewhat  different  Account  :  Hunc 
'  fru8.um  [Nucem  Mofchatam]  njaria  quidem  a*v€s  depafcuntuty 
fid  maxime  Cdumha  genus  album  tff  par*vum^  qua  dehifcente 
nucam£nt9y  illeS^  fua'ifvatt  Macisy  hunc  cum  Nuce  eripiunt  et 
Je*verantf  nee  wfi  repletd  inglwuie  capacijpma  faginam  defertfit. 
N oft  rates  ihi  mercatores  Columbts  iftis  Nut-eaters  five  Nuci<voris 
nomen  impofaerunt.  ^as  autem  'vorant  Nucesy  poft  integras 
per  alnjum  reddunt.  Reddita  cittus  deinde germinant ^utpote  pra^ 
macerateg  fer^ore  VentricuU%  Ar bores  inde  naia  ceu  pracociores^ 
facile  funt  corruptioni  obnoxite  fruSumque  ferunt  cateris  mulf9 
^ihorem,  et  hac  causa  negle&um  incoUs  contemtumquey  prater  Ma* 
tin,  quern  ad  adulterandum  meliorem  adbibent.  ,  Ray  Hifl.  Plant, 
lib.  3(Xyii«  cap.  4. 

ir.toilier 


ininiftet  Cd  all  their  Endi»  and  oUr  Ufes ;  to  afioFJi 
ys  Houfes,  Utcnfils,  Food  (r)^  Phyfick,  Ctoith- 
<^g9  yc^  DiverfioA  tob^  by  the  Beauty  of  therr 
Looksj  by  the  Fragrancy  of  their  Smelly  by  creaf* 
iiig  us  pleafant  Shades  agaiofi;  the  fcorching  Beams 
of  SiuAiihtir,  aiid  fkre^ning  us  z^\i&  the  pierctog 
Wirids,  dnd  Cold  of  Winter  (s). 

Aiid  it  M  very  obfervablc  what  AdrAifaWe  Prd- 
yifions  are  made  for  this  Purpofe  of  their  Sappbri 
aild  StaAdihgi  both  in  fuch  as  Itatid  by  their  own 
Strength^  and  fuch  ^s  need  the  Help  of  otherS. 
In  fucH  as  ftahd  by  their  own  Strength,  it  is  by 
Meiins  df  the  ilrongeir  aiid  mori  ligneous  Parui, 


(r)  Arhns  blandioribus  frugi  finds  bonumm  mtigavire*  E» 
iis  rtcrtans  membra  OUi  liquor ^  'uirefqui  fotus  Vim ;  ft  deni^ 
qui  fmf^res  amhtl  Jponte  Firiitntis  :  &  menfie  depitgiUiuk  licet 
$»um  eamfa  eumferisf  li  pafti  naufragorum  cefporiiut  ptfces  e^ 
feiauiuri  HiwkmMt  tamen/ieundet.  milk  fraterem  fimt  ufia  ea^ 
f^t^^  fine  fidhu  nrita  degi  iun  ptffiu  Arbwk  fidemmut  maridf 
te^rsJfMe  eidm$vemust  etrhre  ^dtdifiumus  teBeu  Pl]n.Nat;Hi& 
lib.  xii.  cap.  i. 

(i)  FlamaHuA  Ufut  Idiiffim^  patetf  &  in  cmS  vit^e  peute 
ieemrk^  Sime  tltit  iaute,  fitu  iUii  cammed^  ndn  ^pitur^  ett  nee 
nfivitmrntmw :  ^^eunqke  4td  wISktm  mcejlkrim  fimtp  fa^euwftit 
ad  dekdas  faumett  e  loeuplH^fim^  fito  peuk  e^nd^ /uhmimfirantm 
^Ofiio  ex  w  ntenfa  iknocettthr^  mmidhr^  fcdmhikr  quam  e» 
jhimaiizM  eadt  &  ktnitttMf  Homo  certH  nat»ik  Animal  ear*- 
nivorum  mn  eft ;  nuHif-  ad  prardam  H  tapinam  arnds  in^ 
JirnBumi  inin  denfihut  exertis  ^  firratity  n§n  unguiSus  adtmds* 
Matms  ad  frmOus  coUigeniof^  deruk  ad  meendaedos  eomparoH. 
Neae  lepmus  ei  amie  DUm^diM  edrmt  did  efnm  eoweeffasi  Jtwm 
•pianm  tanrim  nobis  fitppedi/ahi,  fed  Csf  Feftttum^  (i  Media* 
nam  H  DonddHa  afiaque  adifida^  H  Na'aigia^  (sT  SnpeUoSih^ 
if .  Focnmt  ig  Obte^amedia  Stnfmm  Auiduqtte:  M^  iis  nari" 
bus  odorasnenta  i^  fi^umigia  pareeiaur* .  Homm  finrit  inenar* 
rabili  coUrum  H  Scbematum  'o'arieeafe,  ^  Hegandd,  ^euks  exbi" 
.  lardfnt,  fitatfiffima  odorum  qnoe  ixpirant  fragraniia  J^ritus  reere* 
mnt.  Honm/rn&us  ged^  iUetebra  menfjas  feexndas  inftmunt^  CsT 
langtfeme^  appetitum  exdtant.  faee»  nnrornm  ametnijfimum  ocnlit 
enmcunh  qnem  per  prata  pa/e^a  a^oe^  MtMs 'fpdtianiibus  obiid^ 
nntf  a  umbras  quae  contra  aftnm  \i  fifir  ardores  prabent*  Kay. 
lb.  lib.  L  cap,  24.  p.  46.  v 

^  Ec  r(equi- 
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^equiv,alept  to  the  Bones  in  Animals,)  bethg'madc 
^nojc  inflexible,  as  Bones ;  bf  caufc  they  would  thc» 
J3£,5)pt  to  break  -,  but  of  a  yielding  claftick  Nature, 
40  escape  and  dodge  the  Violence  of  the  Winds  4 
.and  by  Meapsalfo.pf  the  Branches  fpreading  hand- 
somely and  commodioufly  about,  at  an  Angle  of 
about  45  gr.  by  which  Means  they  equally  fill  up, 
^nA  at  the  fanie  Time  make  an  Equilibration  o^ 
the  Top  f/;- 

And  as  for  fuch  Vegetables  as  are  weak,  and 
not  able  tQ  fupport  themfelves,  it  is  a  wonderful 
Faculty  they  have,  fo  readily  and  naturally  to  make 
Ufc  of  the  Help  of  their  Neighbours,  embracing 
and  climbing  up  upon  them  C«),  and  ufmg  them 
••  ■  ■■     ■'  '     « 


'  (t)  AW  Vegetables  of  a  tall  and  fpreading  Growth,  feem  to' 
•have  a  natural  Tendency  to  a  hexxiilpherural  Dilation,  but  ge- 
nerally confine  their  Spreading  within  an  Angle  of  90  ^r.  as 
.being  the  mod  becoming  and  u(eful  Diipoficion  of  it$  Parts 
and  Branches.  ^  Now  the  iborteft  Way  to  give  a  moft  graceful 
and  ufeful  filling  to  that  fpace  of  dilating  and  fpreading  out, 
is  to  proceed  in  itrait  Lines,  and  to  dffpofe  of  thofe  Lines,  ia 
a  Variety  of  Parallels;  r/r.  And  (o  do  that  in  a  qiiadrantal 
•iipace,  itc^  there  appears  but,  one  Way  ppffible,  and  that  is, 
10  form  all  the  InterfeAions,  whigh  ^he  Shoots  and  Branches 
make,  with  Angles  of  45  gr,  only.  And  I  dare  appeal  to  all, 
if  it  be  not  in  this  Manner,  alnibft  to  a  Nicety,  obferved  by 
Nature,  etc.  A  vifible  Argument  that  the  plaftick  Csipacitics 
of  Matter  are  governed  and  difpofed  by  an  All-wife  and 
Infinite  Agent,  the  Native  StriAneiTes  and  Regularities  of  them, 
plainly  (hewing  from  whofe  Hand  they'  come.  Account  of  the 
Ortgine  and  Format*  rfFoJf,  ShtUs^  See,  Frint,  Lond.  1705.  p, 
38,  41.  •  . 

•  ('uj  In  HeJsrd,  furculi  W  rami  bine  inde  cla^vieuhs^  quafi 
radiculas  emittunt^  ^uat  parietibus^  mel  occurnntihus  arbor  thus 
^elut't  digitus  frmanturt  l^  in  ahum  fufptnduniur,  H»jufmodi 
radicular  jubrotttnda  funt^  ^  pilis  cdoperfuntur  ;  l^  quod  mirum 
gft^  glutinojum  fundunt  humor tm^  feu  Teribinthinam^  qua  arffc 
Japidibui  noQuntur  k^  agglutinantur.  •—  Hon  minori  induftrid  Na^ 
'iura  utitur  in  Vite  Canadenfiy  t^e.  The  admirable  and  curious 
Make  of  whofe  Tendrels  and  their  Feet,  fee  in  the  illuftrioua 
Author,  Malpig,  de  Capreolis,  ^c,  p.  48. 

4.  Clafper^ 
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^s  Crutches  to  their  feeble  Bodies:   Some  by  their 
.  odd  convolving  Faculty,  by  twifting  themfelvcs, 
iikc  a  Screw,  about  others;  fome  advancing ^thcih- 
felves,  by  catching  and  holding  \yich  their  curious 
•  Clafpers  ^nd  Tendrels,    equivalent  to  the  H^nds; 
fome  by  ftriking  ^n  their  rooty  Feet  a  and  orhcfs 
by  the  Efnij(fion  of  ^  natural  Glue,  clofcly  and  firm- 
ly adhering  to  fomcthing  or  other  that  adminiftcrs 
fufficicnt  Support  unto  them.     All  which  various 
Methods  being  fo  nicely  accommodated  to  the  In- 
digencies of  thofe  helplcfs  Vegetables,  and  not  to 
be  met  with  in  any  befides,  is  a  manifcft  Indication 
jof  their  being  the  Contrivance  and  Work  of  the 
C/eator,  and  that  his  infinite  Wifdom  and  Care 
condefccnds,  even  to  the  Service,  and  wdl-bcing 
of  the  meancft,  moft  weak,  and  helplefs  infenficive 
Parts  of  the  Creation.  ^ 

In  the  laft  Place,  to  the  Ufes  already  hinted 
at,  I  mi^ht  add  a  lar-ge  Catalogue  of  fuch' among 
Vegetables,  as  are  of  peculiar  Ufc  and  Service  tu 


'Clafpera  are  of  a  Compotind  Nature,   between  tliat  of  a 

Root  and  a  Trai>k.     Their  Ufe  is  fometinies  for  Support  only, 

as  in  the  Clafperj  of  Vines,  Bciony,  etc,  whofe  Branches  be- 

-ing  long, -flender,  andfragile,  w^uld  fall  hy  their  own  Weighf* 

and  that  of  their  f^uk;    but  thefb  Clafpers   taking  hold  of 

*  any  thing  chat  is  at  hand ;  which  they  do  by  a  natural  Cir- 
'  cumvolatton  which,  they  iiavei    (thofe  of  Briony  have  a  re* 

*  trograde  Motion  about  every  third  Circle,  in  the  Form  of  a 
'  double  Clafp ;  fo  that  if  they  mifs  one  Way,  they  may  catch 

the '  other.)  Sometimes  the  life  of  Clafpers  is  alfo  for  a 
Supply,  as  in  the  Trunk  Roots  of  Ivy;  which  being  a  Plant 
.that  mounts  very  high,  and  being  of  a  clofer  and  more  corn- 
pad  Subftance  than  that  of  Vines,  the  Sap  would  not  be  fuffi- 
ciently  fupplied  to  the  upper  Sprouts,  unlefs  tHefe  affilled  the 

*  Mother- Root ;  but  thefe  ferve  alfb  for  Support  too..  Some- 
limes  alfo  they  ferve  for  Stabiliment,  Propagation,  and  Shades 
for  the  firft  of  thefe  ferve  the  Clafpers  of  Cucumbers ;  for  the 
fecond,  thofe,  or  rather  the  Tr unk- Roots  of  C^ii/«««//;  and 
>for  all  three  the  Trjunk«Roou  of  StrmwberrUs.  Harris  JL0K. 
'Ttcb.  in  'Vinb,  Cla/piru 
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the  Wcvld,  and  feem  to  be  delkncd  as  it  were  on 
Purpofc,  hy  the  moft  mcrcifm  Creator,  for  tbe 
Qood  of  Man,  or  other  Creatures  (w).  Aoiong 
Crain^  I  might  name  the  great  Fertility  (x)  of 
fuch  as  fervcs  for  Bread,  the  cafy  Culture  and  PrOr 
pagation  thereof,  and  the  Agreement  of  every  Soil 
l&nd  C^mate  to  it.  Among  Trees^  apd  Plants,  I 
might  Inftance  in  fome  that  feem  to  be  defigoed^ 
as  It  were^  on  Purpofe,  for  ^ImoU  every  Ufe  (yj, 

an4 


^w^  Vegetables  afFord  not  only  Fookd  to  Irutionals.  b«t 
M>  PhyiicK,  if  i^  be  tryc  which  Jtri/fciU  faitby  and  after  hini 
PliMf;  which  latter^  io  hit  ^A  Bo^k,  Cbmf.  %f.  feectfies  diverf 
Plants  made  nfe  of  a9  Specificks,  hf  divers»  both  Beads  and 
Birds :  As  DUiaffy  by  woqnded  Deiri  Ctkndipi  by  SvotJhwt^ 

Ei  cure  the  fore  Eves  of  their  Youngs  $tc.    Ai^fl  if  the  |Lcadef 
a^h  a  Mind  to, see  more  Inftances  of  this  Nature,  (many  of 
them  fanciful  cnougl),)  .he  may  t!OxSxl\tMerfen^i  in  Qemf.  p^ 

933*  - 

(x)  SfC  before  ^*(>^  IV.  Chap.  1 1.  Notf  (bj. 
(y)  JFlania  h^c  nnica  [Aloe  Americana]  inquit  Fr,  Hermi^m 

iiXf  quic^uiJ  wt^  effi  poteft  neceffarlum  fr^eSare  fa^tU  potefl^  fi 

lis  modus,    Toia  t9$m  im  Hgmxim  Mmd^ 


qffit  rebus  bunnmis 

rumqui  a^orum  u/um  praflaty  cauUs  tignorumf  filia  vnv 
ieSa  Ugendi  imbricum^  laiuium:  mund^m  nirimii,  ^  fir^ 
li^ndim  babint  ujkm  ai  Unteamina^  CAlaosy  ti  w/iitmmt^  «s«* 
JkiiMda  futm  apud  nos  LiniiM^  Csimmbis,  Qoffiprum,  &r»  E 
muarouibus  funt  flaw,  acuUi^  /ubuLr,  f tubus  pirf&Ktmdis  as- 
fibus,  ma^irandi  iorporis  ^raiiaf  fndis  uti  aw^  erat  am  Dm^ 
n^num  *vacarent  cuUm\  mm  aciculM,  aau,  tribuU  mUtar^ 
li  rafiiUa  idgma  ptSindis  fubugmln^bHs^  traima  }  /uuo 
mananth  tujus  t*wAfis  gtmUmbui  inttrms  fiUifvt  ttmrimbtss 
ifultit  [Yztlrois]  in  meditm.  eanHtatim,  ftiUui  pfflnta^  uwk^  W 
50  inter dum  amphsras  (quod  ^3u  eft  mirabili)  Vina^  Mil,  jf^ 
^iium  a€  Saccharum  parapur  {The  Met^ds  oiF^Khidibe 
fells.]  Idem  fuccus  nunfe*  dit^  nhfum  Unit^  Uriuam  evocea^ 
R$nes  it  ff^ficam  imuudsti.  S  radia  fuoqa*  Riftet.  fimt  fir* 
miJIima*  Crajjkrts  foiiorum  partes^  trumeuffUM,  dtke&a  fish, 
terraf  uUudo  Junt  apta^  fapiun^que  ^itua  frmfiu  fmubta^ 
pndita:  fufn  fi  njulnera'  reantia  psiri  cfuglufiftarJ, '^  Fejta 
quoqus  affd  it  afft&o  toca  in^fofitd  towvulfieutm  cwramt^  ae  doUr 
rift  kaimu  (pracipu^  fi  fuetms  ipf$  calens  bibaturj  quamvis  4b 
IffJicM  fro/SciJatutur  mi,  fiu/um  b^antf  atqui  torp$re$^  indd^ 
fsmt.  ketiUds  fuccus  Luem  f^emeream  cur^At  d^ud  hiksy  utbt» 
z  Palmer, 
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^ii  Cohvenience;  fome  to  heat  the  moft  Aubborn 
and  dangercms  DiOempers  (x)^  xo  alleviate  and  eafe 
ihe  Paiils  (aa)  of  our  poof  infirm  Bodies,  all  thd 
WorhJ  over :  Ahd  fome  defigned  for  the  peculiaif 
Service  and  Good  of  particular  Places,  either  to 
cure  fuch  Diftempers  as  are  peculiar  to  them,  hj 
growing  more  plentifully  there  than  elfcwbere^^^;  ^ 

or 


Palmer.    Ray    ibid.  lib.  xxi.  cap.  7.     See  alfo  Dr.  Zhaiu*% 
Voyage  to  jAmmcdy  p.  247. 

Tfaerb  are  aHbtvtro  Sorts  of  ilQTibefides,  mentioned  by  th^ 
lame  Dr.  SUantt  one  of  which  is  made  afeof  for  Fifhing- Lines* 
tow-fiHi^s,  Stockings,  and  Hammocks.  Another  hath  Leaved 
tllat  hold  Rain-water,  to  which  Travellers,  tte^  refort  to  <juencli 
their  Thirfty  in  Scarcity  of  Wells,  or  Waters,  in  thoie  dxf 
Countries.    Ibid.  p.  249. 

(k)  P6r  Inftance  here,  I  ihall'  name  the  Cortex  FtrwuiaHur^ 
frtiich  'Bt,  hbttm  calls  Anttiotus  in  levtmen  arumnarum  tntJ 
hmatkif  fhtimnrum  Mwnitms  comceffa.  De  Febr.  Exer.  v.  cap: 
3.  In  S^am totem  Gentium  prefcMubh  a  Deo  O.  M.  condittisi 
Cvjtu  gtettiij  Arbor  *vitetj  fyum  alsat  jme  mertio  appeJlari  p6tejft\ 
Id.  ib.  cap.  7.  Eheu  !  quotconvUHs  Bercukd  etiinnna  h^uAn* 
tidotus  ja^a^otser  f  Ibid. 

To  this  (if  wfe  may  believe  the  Efhemer.  German.  Ann.  I2# 
Obfer.  74*  and  fbme  other  Authors)  we  may  add  TtifMum  Pd^  ' 
iiub/nm,  which  is  becomethe  Peuuueet'ofibe  German  and  NorthP- 
tiro  Nations. 

faaj  Prodohrihu  fuibnfiunfue  fiidndis  fra/taraijpmi  femptt 
MJui  Opiwn  baHeturi  qndmobrem  merito  Nepenthe  apf^lari  jilei^ 
gtremedtumver}  dinnniem  exifiit.  Et' quidem /ati$  mirdri  *viji 
foffkmnst  auomodo  urget^tvifceris  dut  numbri  eujuffiam  toriurd 
infignif  ts  intokrMiU  crudatu^  pharmacnm  boc,  heantamentl 
inftarf  Uvamen  H  «$«Piyii0ioi»  Jiantam^  immb  inter dum  abjnai 
JomnOf  met  /ahem  Mis  qnam  a^kftmrit,  concedit.  Porn  aeml 
magis  ftj^endudt  ^9  fu&d  donee  partienla  Opitiaea  opermi^  et 
fvtentiamr  /nam  nafcoticattt  exirert  continnanti  immb  etiam  tiH^ 
ftuundin  pofiqiijm  fimmts  finitur,  /umtna  allrvatiOf  et  indbUntid 
in  parte  ajfkai  perftfih  Willis,  Phar.  Rat.  Par.  i,  S.  7.  cap: 
I.  fed.  15. 

ebb}  Stalet  Plantamm  /feties  in  quaenii/pu  regione  a  Deo  ere'* 
mntur  qnakt  bomimbns  et  animaiibns  ibidem  nAfit  maxim}  con^ 
Mfimwet-i  ima  oxpiantaru^  na/eentinm  firequentid  fe  fere  ammad^ 
^iftero  p^ffe  quimn- marbh  [endemiis]  quMbet  reth  fubjeQafit^ 
firibit  Sjfenandir.    fie  apud  Danost  Fri/htf  mkiitdo},  qtfibui^ 
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or  elfe  to  obviate  fome  Inconvenience  there,  or  to. 
fupply  fome  conftant  Nectflity,  or  Occafion,  not 
poGible,  or  at  lead  npt  eafy,  to  be  fupplied  aii)( 
Other  Way  (cc)^.  It  is,  for  lallance,.  an .  admir- 
able 


ScorvuiHs  frequem,    Cccblearia  coptcse  protnniK    Ray,  Hift.   PL 
lib.  xvi.  cap.  3. 

To  this  may  be  added,  EJ/fter^s  Ohfervattons  concerning  the 
Virtues  of  divers  Things,  in  his  Obfervadons  ^#  Fincetoxieo  ^crtr^ 
fhularitm  remedk^     F.  Gexm.  T.  1.  Obf.  57, 

John  ienoro'vinus^  a  PHyfician  of  Dort^  may  be  hepe  con- 
fulted,.  who  wrote  a  Boole  on  Purpofe  to  Ihew,  that  every 
CouflCry  hath  every  Thing  fcrving  to  its  Occafions,  and  pa^tl-^ 
cularly  Remedies  afforded  to  all  the  Didempers  it  is  fabjef^ 
fioCQ.  StQ  Binor^  "^Avia^KMt.  BatAfU^^Jive  Introd.  ad  MedU.  ia-. 
dige.naPt*  ^.  .      , 

(cc)  The  Defcription  Dr.  Shane  gjves  of  the  WildrPine  is^ 
ThAt  its  Leaves  are  chanelled,  fit  to  catch  and  co|ivjey.  Water 
^ovyn  into  their  Rcfervatories ;  that  thefe  Referval;oriea  are  fo 
made  as  to  hold  much  Water,  and  clofe  at  Top  when  full, 
to  hinder  its  Evaporation  ;.  that  thefe.  fllaots  grow  on  tl^e  Arms 
of  the  Trees  in  the  Woods  every  where  [in  thofe  jParts]  as. 
alio  on. the  Barks  of  their  Trunk?.  And  one  Contrivance  of 
Nature  in  this  Vegetable,  (he  faith,)  is  very  admirable.  The. 
Seed  hath  long  and  many  Threads  t^  Tomentum^  not  only  that 
|t  may  be  carried  every  where  by  the  Wind— r  but  alfo,  that 
it  may  by  thofe  Threads,  when  driven  through  the  Boughs^ 
be  held  fail,  and  flick  to  the  Arms,  and  extant  Parts  of,  the. 
Barks  of  Trees.  Sofoonas  it  fprouts  oi>  gesminates,-  although 
it  be  on  the  under  Part  of  a  Bough  —  its  Leaves  and  Stalk  rife 
perpendicular,  or  ilrait  up,,  becaufe  if  it  had  any  other  Pofiti-, 
ou,.  the  CiHern  (before-mentioned,  by  which  it  is  chiefly  nou- 
rifiicd— •)  made  of  the  hollow  L,eavesr,  could  not  hold  Water^J 
which  is  ncccfTary  for  the  Nourishment  and  Life  of  the  ^lant./ 
—  In  Scarcity  ofr  Water^  this.  Re.fervatory  is  ne4:eBary  and  fuf- 
iicient,  not  only  for  the  Piai\t  itfelf,  but  likewife  is  \^iy  ufcful' 
to  Men,  Pirds,^  and  all  Sorts  of  Infedls,  whither  they  come, 
in  Troops,  and  feijdom  go  away  without  Rcfrefhment.  Id.  ib. 
p.  188.  and  PhiLTranf,  N^25 1,  where  a  Figure  is  given  of  this 
notable  Plant,  as  alfo  in  Lo<wif?orph  Mridg,  vol.  ii.   p.  669.    • 

The  If'ila'Piniy  fo  called,  tic.  hath  Leaves  that  will  hold 
a  Pint  and  a  half,  or  Quart  of  Rain- Water ;  and  this  Wate^ 
refrefhcs  the  Leaves,  and  nourifhes  the  Root.  When  we  find, 
thefe  Pines,  we  (lick  our  Knives  into  the  Leaves,  juft  above  the. 
Root,  and  that  lets  out  the  Water,  which  we  catch  in  our  Hats,» 
^     '        *  "  as. 
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able  Provifioh  rriadc  for  fome  Countries  fubjed  to* 
Drought,  that  when  the  Watefs  every  where  fail^' 
rii^rfc  are  Vegetables  which  corttain  not  only  Moift'-; 
ure  enough  to  fupply  their  own  Vegetaiion  and' 
Wants,  but  affofd  Drink  alfo  both  to'  Man'"*4rjd' 
other  Creatures,  in  their  great  Extremities '(^/).V 
artd  a  great  dieal  more  might  be  inft.ance^j  in  of:  a' 
like  Nature,  and  Things  that  bear  fuch  ptain  Im-' 
jSreftes  of  the  Divine  Wifdorp  and  Caire,  that  they 
iTianifeft  the  Superintcndertce  of  the  infinite  Gre-* 

aton  ^ 

Thus  I  have  given  &  Sketch  of  another  Branch 
of  the  Creation,  which  (although  one  of  the  mean- 


as  I  have  done  many  Times  to  my  great  Relief.    Dampier'%  Foy. 
fo  Camfmcbyi  chap.  ii.  p.  56. 

(dd)  Navarette  tells  us  of  a  Tre^  Called  the  Bejuco,  which 
twines  about  other  Trees,  with  its  End  hanging  downwards ; 
and  that  Travellers  cut  die  Nib  off  it,  and  prefcntly  a  Spout 
of  Water  runs  out  from  it,  as  clear  ad  Cryftal,  enough,  and  to 
fpare,  for*  fix  or  eight  Men.  I  drank  (ftith  he,)  to  my  Satif- 
faction  of  it,  found  it  cool  a!hd  fw^et,  and  would  drink  it  as 
often  as  I  found  it  io  rAf  w3Ly,  It  is  a  Juice  a^d  natural  Wa* 
ter.  It  is  the  common  Relief  of  the  Herdfmen  on  the  Moun- 
tains ;  when  they  SitA  thirily,  they  lay  hold  00  the  Be/ucc,  and 
drink  their  Fill.  ColUB*  of  Foy.  andTrav.  vol.  i.  in  the  SuppL 
/«  Navarctte's^fr«««/ ^Cnina,  p- 355. 

The  Waterwith  of  yamaua  hath  the  fame  Ufes,  concerning 
which,  my  before-commended  Friend,  Dr.  Sloane^  favoured 
me  with  this  Account  from  his  Original  Papers :  This  Fine 
growing  on  dry  Hills ^  in  the  fFoods,.  <wheri  no  Water  is  to  he  met 
<ivitiff  its  Trunk f  if  cut  into  Pieces  t'wo  or  three  Yards  long^  and 
held  by  either  End  to  the  Mouthy  affords  fo  plentifully  a  limpid^ 
innocent^  and  refrejhing  Water ^  or  Sap^  as  gi'ves  nenju  Lift  to  the 
droughty  Trawler  or  Hunter.  Whena  this  is  very  much  celebrate 
td  by  ail  the  Inhabitants  of  thefe  Iflunds^  as  an  immediate  Gift  of 
Providence  to  their  difrejed  Condition. 

To  this  we  may  add  what  Mr  Ray  takes  Notice  of  con- 
cerning the  Birch-Tree.  In  initiis  Feris  antequam  folia  prodieri^ 
nMtlnerata  dulcem  fuccum  copiose  effundit^  quern  fiti  prejji  Paftores 
in  fylvis  fapenumtr)i  potare  folent.  Nos  etiam  non  femel  eo  li" 
^uore  recreati  fumus^  cum  her  bar  urn  gratia  *vajlas  peragravimus 
Jylveu^  inqt^ii  Tragus*  Haii  Cat.  Plant,  circa  Cantab,  in  Be-^ 
tala. 

Ec  4  eft, 
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eft,  yec»  if  it  wss  acqimdj  viewed*  wquU  abpor 
dandy  maoifeft  itfelf  to  be  the  Work  of  G09,  Bpt 
becaufe  I  have  been  fo  Iqng  gpon  the  other  Pms* 
although  lefs  than  they  ddfervc,  J  oitiijk  ther«^^ 
content  myfelf  with  tbofe  gcocr^  Hiiu&  I  have  ^ 
ven ;  which  nuiy  boirevcr  fenre  9s  Specioxns  ^ 
njfhat  might  have  been  more  largely  (aid  about  thh 
inferior  rart  of  the  aniaiated  Creation. 

As  to  the  Immimau  Pari^  fuph  a^  ScoBes>  Miiic^ 
rals,  &irth,  and  fuch  like,  th4twhichlh«v«aik^7 
dy&id  in  the  Beginning  (hall  fuffice* 
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BOOK    xr. 

PritSikal  Inferences  from  the  fore^m^ 
SURVEY. 

(AVING,  in  the  preceding  B<u>j;$i; 
^  carried  my  Survey  as  far  as  \  caire  ai 
{>refen;c  to  engage:  myfeljf,  all  thac 
reoiaineth,  is  to  draw  fomelofereoccs. 
from  the  foregoing  Scene  of  the  Gr^at 
Creator's  Woxk;s,  and  fo  conclude  this  Part  of  my 
imeRdeii  Work* 


C  H  A  P.    I. 

T^ha  Go^s  Works,  are  Great  and  EKceJknt^ 

TH  E  firft  Inference!  (ball  make,  fliallbe  hy  way 
of  Confirowtion  of  the  Text,  that  the  1V4rks^ 
eftbe-Lcfrdae^gnat  (a).     And  this  is  necefiary  ^ 
be  obferved,  not  againft  the  Af  heift  only,  but  all' 
cfeher  carelefs,  incurious  Obfcrvers  of  Gbd^s. Works* 

Many 


(a)  Equidem  m  laudart  qmidem  fatis  pro  mtrito  poj/km  ejus  Sa* 
pientiam  ac  P$t»ttiiam,  qui  animaliafahricaius  ^.  Nam  tjufwU" 
'di  optra  neu  Laitdihus  modh,  verum  itiam  Hjmnh  fstnt  majerSf 
^ua  priufquam  it^p$9dffemus\  fari  non  pojft  ptrfuafum  baheamus^ 
tonJpicuH  vtrOf  Jm/oi-nos  ophhnt  fuifft  iQmpmmus*  Galen,  de 
Uft|  ^grf.  liir*  vii,  cap.  15. 
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Many  .of  pur  ufcful  Labours,  and  fbmc  of  our  beft 
modern  Bboks  ihall  be  condemned  with  only  this 
Note  of  Reproach,  That  they  are  about  trivial  Mat- 
ters (b)^  when  in  truth  they  sfre  ingenious  and  no- 
ble Diicoveries  of  the  Works  of  Go  d.     And  how 
often  will  many  own  the  World  in, General  to  be  a 
Manifeftation  of  the  infinite  Creator,  but  look  up- 
on the  fcvcral  Parts  thereof  as  only  Toys  and  Tri- 
fles, fcarce  dcfervirig  their  Regard  ?  But  in  the  fore- 
going (I  may  call  it)  tranfient  View  I  have  given  of 
this  lower,  and  moft  flighted  Part  of  the  Creation,  I 
have,  I, hope,  abundantly  made  out,*  that  all  the . 
Works  of  the  Lord,  from  the  moft  regarded,  ad- 
tnired,  andpraifed,  to  the  meaneft and  moft  flighted, 
arc  great  and  glorious  Works,  incomparably  con-  , 
trived,  and  as  admirably  made,  fitted  up  and  placed  : 
in  the  World,    So  far  then  are  any  of  the  Works  of  * 
the  Lor  d,  (even  thofe  efteemedthe  meaneft)  frotn 
dcferving  tobedifregarded,  or  contemned  by  us  (c)j^ 
that  on  the  contrary  they  deferve  (as  fliall  be  fliewn 
in  the  next  Chapter)  to  be  fought  outy  enquired  afters 
and  curioufiy^  and  diligently  pried  into  by  U6  ^  as  I  have 
ihewed  the  Word  in  the  Text  implies. 


(h)  Nm  iamen  pigeri  dihet  LeSwrts^  ta  inuUtgtrt^  quimadm" 
tktm  fie  Naiuram  quidem  figuit  ea  reipsd  ejficeri*  Galen,  ibid,* 
libr  xi.  fin.  '      \ 

(e)  An  igitur  itiamjt  qutmadmodum  Natura  hdec^  tt  eju/modif 
Jamma  rationt  ac  frorvidentid  agtre  fotuit^  ita  it  nos  imitari  akr 
quando  fojftmus  f  Ego  <vero  exijiimo  multis  ne^rtm  m  id  quidem  ^ 
ftjfe^  neque  iitim  artem  Natura  expenunt :  Eo  euim  m^do  omnin^ 
tarn  admirannturf  fin  mifius,  eumjaltem  non  vituferarent*  Galea* 
ibid.  Jib.  X.  cap.  3. 
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C  H  A  P.    ii: 

That  God's  Works  ought  to  be  enquired  intOy  and 
that  fuch  Enquiries  are  commendable^ 

TH  E  Creator  doubtlefs  did  hot  beftow  fo  much 
Curiofity,  and  exquifite  Workmanflbip  and 
Skill  upon  his  Creatures,  to'  be  looked  upon  with 
a  carelefs,  incurious  Eye,  efpecially  to  have  them 
(Righted  or  contemned;*  but  to  be  admired  by  the 
rational  P^rt  of  the  World,  to  magnify  his  own 
Power,  Wifdom,  and  Goodnefs,  throughout  all  the 
World,  and  the  Ages  thereof.  And  therefore  we 
may  look  upon  it  as  a  great  Error,  not  to  anfwer  . 
chofe  Ends  of  the  infinite  Creator^  but  father  to  op-  * 
pofcand  affront  them.  On  the  contrary,  my  Text 
commends  God's  Works,  not  only  for  being  Great, 
but  alfo  approves  of  thofe  curious  and  ingenious 
Enquirers,  that  feek  them  out^  or  pry  into  them.  And 
the  more  we  pry  into,  and  difcover  of  them,  the 
greater  and  more  glorious  we  find  them  to  be,  the 
more  worthy  of,  and  the  more  exprefly  to  proclaim 
their  great  •C/Ytf/^r. 

Commendable  then  are  the  Refearches,  which 
many  amongft  us  have,  of  late  Years,  made  into 
the  Works  of  Nature,  more  than  hath  been  done  in 
fome  Ages  before.  And  therefore  when  we  are 
3(kcd,  CuiBono?  To  what  Purpofe  fuch  Enquiries, 
fuch  Piins,  fuchExpence?  The  anfwer  iseafy,  Ic 
is  to  anfwer  the  Endi  for  which  God  beftowed  fo 
much  Art,Wifdom,  and  Power  about  them,  as  well 
as  given  us  Senfes  jto  view  and  furvey  them ;  andan 
Undcrftanding  and  Curiofity  to  fearch  into  them: 
It  is  to  follow  and  trace  him,  when  and  whither  he 

kads 
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leads  us,  that  we  may  fee  and  admire  his  Handy* 
work  ourfetves,  and  fet  ft  iot^  to  others,  chftthef 
may  fee,  admire,  and  praife  ic  alfo.  1  (hall  then 
conclude  this  Inference  with  what  EMu  recom^ 
mends,  7^^  xxxvi^..  24,  ^5.  Rmen^er that  tboumag* 
mfif  bis  iVorkj  which  Men  hthold^  E'^ery  Mm  may^ 
fei  it^  Men  may  behold  il  afar  off. 


CHAP.    III. 

That  God's  Works  are  mamfejl  to  aU:  Whence 
the  Unreafonablenefs  of  Infidelity. 

rx^  H  E  concludingWbrds  of  the  preceding  Chap* 
I.  ter  fugg^ft  a  tnird  Inference^  that  the  Works 
ofGoD  are  fo  vifible  to  all  the  Worlds  and  with* 
atfuch  manifefl:  Indications  of  the  Being  and  Attri- 
butes of  the  InfiQite  Creator,  that  they  plainly  ar- 
gue the  Vilcnefs  and  Perverfenefs  of  the  Athdft, 
and  leave  him  inexcufable.  For  it  is  a  Sign  a  Man 
is  a  wilful,  perverfe  Atheift,  that  will  impute  fo 
glorious  a  Work,  as  the  Creation  is,  to  any  Things 
yea,  a  mere  Nothings  (as  Chance  is)  rather  thaii  to 
God  (/k).    It  is  a  Siga  the  Maa  is  willfully  blind, 

that 


(a)  Gaiift  having^  taken  Notice  of  the  neat  Didributioir  of 
ttes  Nervei  to  t^-  Mufci^,^  and  other  Fartsf  of  the  Paoe»  cries 
oHk  Htgc  Htnn  ffir4tmif^fuMi  offira-!  Cattrhk  turn  omnihu^  [pasli* 
hue]  mmiitU  tanU>kM'e{Ji finguln  \sitno%\mamiudint^  qmaiOm 
fatticuht  erat  nectffij  haudjcio  aU  hominkM  fii  Jihrioruiil  aid  Fhf^ 
iimm^'pftficfm  ittrf<i}otarei  Alioqki  quid  tatidm  erif,  quM/Oim^ 
Ptwidmp&el  Ante tfficitut  ?  Omninp  miin  he  ei  cgntrartud *^$ ' 
dthtit '  ^^  Cajk^  at  Fwttuthfit.  And  afterwards.  Hoe  fifidim, 
^fffte  ^u/m9di  Artis /ciU  ac  iafUmi^i  ^pna  eft  Meemusffime^ 
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chat  be  is  iioder  ^0  Power  of  the  DeviU  under  the 
Government  of  Prejudice,  Luft.  and  Paflion^  not 
jight  Reafon,  that  will  nojt  difcern  what  every  one 
canfee^  what  §viry  Man  m^  kf^H  afar  off^  even  the 
Exiftepce  and  A^ributes  of  the  C&eatoh  from  his 
Works,  For  as  thert  is  no  Speech  ^Language  when 
(heir  Voice  is  1^  hear4%  their  Line  is  ganeoni  fbrougb  . 
fill  the  E^rtb^  andtbeirfVords  Sq  the  End  of  the  fVor&i 
$0  all,  even  the  b»rbarom  Nations,  that  never 
he^d  of  QoDt  hav^  from  thef@  his  Works  inferred 
the  £;iFiftence  of  a  Deity,  spd  paid  their  Homages 
to  fome  Deity,  although  they  have  been  und^  p^H 
^i(^akes  in  their  Notions  an4  Conclufions  abouc 
Him.  But  however,  this  (hews  how  naturally  andi 
pniverfally  all  Mankind  agree,  in  deducing  their 
Belief  of  a  Qod  from  the  Contemplation  of  his 
Works,  or  as  even  Epic%rm  himfelf,  in  Tullj  (b)^ 
faith)  from  41  Notion  that  Natwre  itfelfbatb  imprint^ 
(d  ufon  tbe  Minds  of  Metf.  For^  faith  he^  vfhat  Nci^ 
tm  is  tbfre^  or  what  kind  of  Men^  that  mtbous  any 
^  treating  or  InftruSionSj  have  not  4  kind  of  jinti^^^ 
tion^  or  frecom^vei  Noiiim  of  a  I^i^f 

An  Athpift  tljercfore  (if  ever  there  was  any  f\>ch) 
may  juftly  be  efteemed  a  Mopfter  among  rational 
lyings;  a  Thing  hard  to  be  met  with  in  th^ 
whole  Tribe  of  Mankind;  an  Oppofer  of  all  the 

I''  '  Mill         ,     I        I    I,         I  M       H     J       ■   MM   W     III     Ml    ..I  J  II     MJ«.*^^'*^^»>* 

JW»«<0  trihnenda  fiaa  qtuf  Jknt  c^ntrortA^  f^9^  jr^»«  f^  in 
fif9Vnhiif^'^Fhi^u  fwr^  JbMk  \  fi  9p^m  fu^  tu^km  ktAtw^ 
ntqwi  trnamintum  mqui  raiiomm^  ne^ue  modum  Arth  t£k  \.  coMtrm^ 
ria  <vero  Fortuv^t  duxerimus^  etc.    QalfltD.  uhi  fopra^  lib.  xi.  cup, 

(b)  Frimunf  tffk  Dtos^  quedh  Wfniim  an'mif^  etc*  And  a Ut« 
tk  after,  Gimsmmmninftitut^aliqmo^  aui  mort^  aitt  kgf  fit  opt^ 
f»f  comftUuto^  nuaiMatque  ad  unMrn^^mnuanfirmkconfinfipf  inuUiff 
P^^  fft'»  ifi  Dios^  quoMutm  infitas  iorum,  f/el  p9tiis  inmatm  atfn 
nittoais^  bahimuu  De  qu^  aniem  ommum  NaturAConJentity  idifi^t 
rum  ^  nuifi  ift*  BJJi  igitur  Dtas  eofifaMtktm  tft^  CiceRk  <k 
^aL  pCQr.  l;b.  h  cap.  16^  17« 

WorWj 
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World  {c)\  a  Rebel  againft  human  Nature  and 
Keafon,  as  well  as  againft  his  God. 

But  above  all,  mpnftrous  is  this,  or  would  be,  in 
fuch  as  have  heard  of  Go  d,  who  have  had  the  Be- 
jicftt  of  the  clear  Gofpel  -Revelation.  And  ftill  more 
monftrous  this  would  be,  in  one  Born  and  Baptized 
in  theChriftian  Church,  that  hath  ftudied  Nature,^ 
and  pried  farther  than  others  into  God's  Workr. 
For  luch  an  one  (if  it  be  poffible  for  fuch  to  be)  to 
tieny  the  Exiftence^  or  any  of  the  Anributes  of 
God,  would  be  a  great  Argument  of  the  infinite 
Inconvenience  of  thofe  Sins  of  Intemperance;  Luft, 
and  Riot,  that  have  made  the  Man  abandon  hi$ 
Rcafon,  his  Senfes,  yea,  1  had  almoft  faid  his  very 
human  Nature  (d)^  to  engage  him  thus  to  deny 
the  Being  of  God. 

•  So  alfo  it  is  much  the  fame  monftrous  Infidelity, 
at  leaft  betrays  the  fame  Athciftical  Mind,  to  deny 
GoD*s  Providence,  Care,  and  Government  of  the 
Worfd>  or  (which  is  a  Spawn  of  the  fame  Epicurean 
^Principles)'to  deny  Ftrml  Caufes  (e)  in  God's  Works 
of  Creation ;  or  with  the  Profane,  mPfal.  Ixxiii.  ii; 
to  fay.  How  doth  God  know  ?  And  is  there  Knowledge 
inthe  moft  High?  For,  as  the  witty  and  eloquent 
'Sahian  laith  (/),  They  that  affirm  nothing  is  feen  by 


-"  '^(4}  The  Atbeift  in  denying  a  God*  doth,  as  Plutarch  faitb, 
endeavour — Jrttmobilia  mo'vere^  et  helium  inftrn  non  tanfum  Ion- 
g9  ttmfwijftd  it  muiiis  b^mimhus^  g$mtibiUy  it  /amUUf  quas 
"riUgto/uj  Deorum  culiuj,  ^ua/S  di*vim» futon  comfta$%  tinuit^  rlu- 
tar.  de  iilde. 
.  ^  X<^)  See  before,  Ncte  (b): 

(e)  Galen  having  fubdantially  refuted  the  Epicurean  Princi^ 
pies  of  JIfclefiadesy  by  (hewing  his  Ignorance  in  Anatomy  and 
Philofophy,  and  by  demonftracing  all  the  Caufes^  to  be  evi* 
dently  in  the  Works  of  iV«i/irr#,  viz.  FinaU  Efficienf^  JnflruMin- 
tah  Materialf  and  Formal  Caufes^  concludes  thus  againil  his 
fortuitous  Atoms,  Ex  quibus  inttUigi  p&tefi:  CoHditorgm  noftrum 
m fwmandii  farticulis  unum  bunc  fequi  fcopum,  nempf  ut  quod  ffi^* 
iius  eft  eligat,     Galen,  de  Ufa  Part.  lib.  yi.  cap.  13. 

(f)  Di  Gubern*  Dei,  lib.  iv«  p.  124.  mtoLibroi  alfo  lib.  vii. 
cap.  14. 
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QOD^  will,  in  all  Probability,  take.away  the  Sub-'' 
fiance;,  as  well  as  Sight  of  God.— , — But  what  fo great 
^4adnefs^  .faith  he,  as  that,  when  a-.  Man  doth  not  dexj 
GO h  to  be  the  Creator  of  all  Things^  he  fhoidi  deny 
pirn  to  be  the  Governor  of  them  ?  Or  when  hecot^ejetb 
him  to  be  the  Maker,  he  Jhouldfay,  GODnegkaeth 
ivhat  he  hathfo  made? 


C  H  A  P.    IV. 

T/iat  Gqis  Works  ought  to  excite  us  to  Fear  and 
Obedience  to  God. 

Since  the  Works  of  the  Creation  are  all  of  them 
fo  many  Demonftrations  of  the  infinite  Wifdocn 
and  Power  of  God,  they  may  fervc  to  us  as  fo  many 
Arguments  exciting  us  to  theconftant  FearofGod^  ' 
and  toa  fteady,  hearty  G^^^/>»r^  to  all  his*  Laws. 
And  thus  we  may  make  thcfe  Works  as  fcrviccablc 
to  our  fpiritual  Intcrrft,  as  they  all  are  to  our  Life, 
and  temporal  Intereft.  For  if  whenever  we  fee 
them,  we  would  confidcr  that  thefe  are  the  Works 
of  our  infinite  Lord  and  Mafter,  to  whom  we  are  to 
be  accountable  for  all  our  Thoughts,  Words,  and 
Works,  and  that  in  thefe  we  may  fee  his  infinite 
Power  and  Wifdom;  this  would  check  us  in  Sin- 
ning, and  excite  us  to  ferve  and  pleafe  him  who 
is  above  all  Controul,  and  who  hath  our  Life  and 
whole  Happinefs  in  his  Power.  After  this  Manner 
God  hiiTilelf  argues  with  his  own /W(/S  People,  and 
without  Underftandingy  who  had  Eyes^  and  Jaw  notj 
and  had  Ears,  and  heard  not,  Jer.  v.  2  r,  22,  Fear 
ye  nJ  me  ?  faith  the  Lord:  will  ye  not  tremble  at  my 
l^rejence^  which  have  flawed  the  Sand  for  the  Bound  of 
• ' '     ^     '  '  the 
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tbt  SeSj  iy  aperfetual  Decrei^  tbat  ii  coMmtpafs  it  t 
and  tbmtgb  the  fr^aws  thereof  tofs  tbmfeheSf  yet  cbh. 
tbey  mt  fTivaili  though  they  roar^  yet  can  they  not 
fafioverit? 

This  was  an  Argument  that  the  moftlgnoranCi 
ftupid'Wrttches  could  not  but  apprehend  i  that  A 
Being  that  had  fo  vaft  and  unrdy  an  Element,  ai 
the  Sea,  ablblutely  at  his  Command,  ought  to  be 
feared  and  obeyed,  and  that  he  ought  to  be  confix 
dered  as  the  Sovereign  L,ord  of  the  Woild,  on 
whom  the  World's  Profperity  and  Happinefs  did 
wholly  depend;  ver.  24,  Neither  fay  they  in  their 
Hearty  Let  us  wmfear  the  Lord  our  God,  thatgroeth 
fUiny  both  the  former  and  the  latter  in  his  Seafon :  He 
pifirvfti  untomtb0  appointed  Witeks  cfthe  Harvifi. 


C    H   A    P.     V. 

^hal  GottjJPiairh  ought  to  excite  us  ta 
TAankfu/nefi. 

AS  the  Demonftrations  which  God  hath  given 
of  his  infinite  Power  and  Wifdom  fliould  excite 
us  to  Fear  and  Obedience ;  fo  I  fball  ihew  in  this 
Chapter,  that  the  Demonftrations  which  he  hatb 
given  of  his  infinite  Goodnefs  in  his  Works,  may  ex«' 
cite  us  todueThankfulnefs  and  Praife/  ft  appears 
throughout  the  foregoing  Survey,  what  Kindncfs 
God  hath  (hewn  to  his  Creatures  in  providing  every 
Thing  conducing  to  their  Life,Profperity,  aiul  Hap- 
pinefs (a)%  how  they  arc  all  contrived  and  made  ki 

the 
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the  bcft  Manner,  placed  in  the  fitteft  Places  of 
the  World  for  their  Habitation  and  Cooifort;  ac« 
coutered  in  the  beft  Manner,  and  accommodated 
with  every,  even  all  the  nainuteft  Things  that  cnay 
minifter  to  their  Health,  Happincfs,  Office,  Oc- 
cafions,  and  Bufioefs  in  the  World. 

Upon  tvhich  Account,  Thankfulncfs  and  Praife 
is  fo  reafonable,  fo  juft  a  Debt  to  the  Crtator^  that 
the  Pfattnip  (s^Ucch  up(m  all  the  Creatures  to  praife 
God,  in  Pfalm  cxlviii.  Praife  Mm  all  his  Angels^ 
Praife  bim  all  his  Hofts ;  5tf»,  Moony  Siars  $/  Lights 
Heavens  ^  Heavens  ^  and  Waters  above  the  Heapens^ 
The  Reaion  given  for  which  is,  ver.  5^6.  For  he  com* 
inandeJf  and  they  were  created ;  he  hath  alfo  efiabkfb^ 
them  for  ever  and^ever  \  lie  hath  made  a  Decree  which 
iheyfhall  not  pafs.  And  not  thefe  Celeftials  alone, 
but  the  Creatures  of  the  Earth  and  Waters  too, 
even  the  Meteors,  Fire  and  Haily  Snow  and  Vapours^ 
Jiornrf  Winds  fulfilling  his  Word.  Yea,  the  very 
Mountains  and  fUtlsy  Trees^  Be^s,  and  all  Cattle^ 
creeping  Things^  and  flying  Fowl.  But  in  a  particu- 
lar Manner^  all  the  Ranks  and  Orders,  all  tne  Ages 
and  Sexes  of  Mankind  are  charged  with  tbi3  Duty; 
Let  them  praife  the  Nmne  of  the  Lord^  for  his  Name 
alone  is  excellent  \  his  Glory  is  above  Jhe  Earth  and 
^.HeavenSi   ven  13. 


9ffi  h^HtficiuM  f  Si  pecuitma^  tihi  mlifuU  donaveritf  ^^'itnefietum 
wcabis  ■:  tot  metmtta  defrdtt^  m  JUminm  tmifit  in  itruy  jnpir  qu^ 
■^iiurrunt  JoU  aurkm 'Vthmtia, :  Mrgentt,  strtt^  ferri  immam  f9n» 
dm  omnibus  lociv  obrututn,  cigus  invefiigandi  tiSi  facukaiiin  dtdif, 
'—  negas  te  accepijft  heneficium  ?  Si  domustih't  donetur^  tn  fud  mar^ 
morii  alifuid  re/plendeat^  ^c*  Num  mtdiocre  munus  'vocabis? 
Ingens  tibi  domictlium^  Jim  ullo  incendiij  aut  ruina  metu  ftruxitf 
in  quo  njidei  non  tenues  cruftas  — fed  iniegras  lapidis  pretiofijjimi 
moles p  etc,  negas  te  ullum  munus  accepijfe  ?  Et  cum  ifta  qua  babes 
magno  ajlimes^  quod  eft  ingrati  bominis,  nulli  debere  te  judicas  f 
Undetibi  ijlum  quern  trahis  Jpiritumf  CJnde  iftam^  perquam  duSus 
nfita  tua  difponis  atque  ordinas^  lucem  f  etc^  Senec.  de  Benef* 
\jh,  iv.  cap.  6.  « 
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And  great  Reafon  there  is  we  ihould  be  excited 
to  true  and  unfeigned  Thankfulnels  and  Praife  (b) 
to  this  our  great  Benefactor,  if  we  refleft  upon  what  - 
hath  been  &ewn  in  the  preceding  Survey,  that  the 
Creator  hath  done  for  Man  alone,  without  any  Rc^ 
gard  to  the  reft  of  the  Creatures,  which  fome  have  ,  * 
held  were  made  for  the  Sake  of  Man.     Let  us  but 
refledt  upon  the  Excellence  and  Immortality  of  our 
Soul;  the  incomparable  Contrivance,  and  curious 
Stru^ure  of  our  Body ;  and  the  Care  and  Caution  , 
taken  for  the  Security  and  Happinefs  of  our  State, 
and  we  fhall  find,  that  among  the  whole  Race  of 
Beings,  Man  hath  efpecial  Reafon  to  magnify  the 
Creator's  Goodnefs,  and  with  fuitable  ardent  Af« 
fedtions  to  be  thankful  unto  him. 


f^J  Timfefii*vu/»  tihijamfuerit^  qui  in  hifce  lihris  *fferfaris  con^ 
Jiderarey  in  utram  Fatniliam  recipi  malts ^  Platonicamne  ac  Hip- 
pocratxcaniy  .  ^/  aliorttm  *uiarum,  qui  Natnra  •pna  miranturi 
an  lirum  qui  ea  inJtQatit^rt  .qMwi  non  per  Pedes  natura  fnjlituit 
effluere  Excremenia*  Of.  which  having  told  a  Story  of  an  Ac- 
quaintance of  his,  that'  blamed  Nature  on  this'  Account,  he 
"then  goes  on,  At  'vera fide  bujufmodi pecudibus plnra  verba ftcero^ 
tnelioris  mentis  homines  meriio  mibi  forte  fticcenjeantf  dicantque  mi 
pdluere  facfum  fermonem^  >qtum*ego  CONDITORIS  nofiri  vf- 
rwn  Hymnum  compono^  exijitmoque  in  eo  'veram  ejfe  pietatemt"^ 
utfi  noverim  ipfe  primus ^  deinde  et  aliis  expofuerimy  quanam  fit 
ipfius  Sapientia^  qu/e  Virtus^  qute  Bonitas.  ^uod  enim  cultu  con* 
ruenientf  SMrna^erit  omnia;  nullique  bona  infviderit^  id  ptffeSiJp* 
ma  Bonitatis  fpecimin  eJfe  fiatuo  ;  et  bac  quidem  rat  tone  ejus  Boni* 
tas  Hyfknh  nobis  eft  celebranda*  Hoc  intern  omne  infuenijfi  quo  paQ» 
omnia  potijffimum  adornarentuTf  fumma  Sapientia  eft  :  effecijfe  au" 
fcm  omnia f  qua  voluii^  Viftutis  eft  iwvi&a*  Galen,  de  Ufa 
Part,  tib.iii.  cap*  lo. 


chap; 
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CHAP.    VI. 

That  we  ought  to^pay  God  all  due  Homage y  and 
Worjhipy  particularly  that  of  the  hordes  Day. 

FOR  a  ConcluGon  of  thefc  Le£bures,  the  Uft 
Thiog  I  Ihall  infer,  frpm  the  foregoing  Dc- 
monftratton  of  the  Being  and  Attributes  of  God^ 
(hall  be,  that  we  ought  to  pay  God  all  that  Homage 
and  Worjhip  which  his  Right  of  Creation  and  Do- 
ihinion  entitle  him  unto,  and  his  great  Mercies  cali 
for  from  us.  And  forafmuch  as  the  Creator  appoint* 
cd,  from  the  very  Creation,  one  Day  in  feven  to 
his  Service,  it  will  not  therefore  be  improper  to 
fay  fpmething  upon  that  Subjeft  :  And  if  I  infiil: 
fomewhat  particularly  and  largely  thereon,  the 
Congruity  thereof  to  the  Defign  of  thefc  Ledtures, 
and  the  foregoing  Demonftration,  together  with  th,e 
too  great  Inadvertency  about,  and  Negle^  of,  this 
antient,  univerfal,  and  mod:  reafonable  and  necef- 
fary  Duty,  will,  I  hope,  plead  my  Excufe.  But 
that  I  may  fay  no  more  than  is  neceflary  on  this 
Point,  I  ihall  confine  myfelf  to  two  Things  •,  the 
Jime  God  hath  taken,  and  the  Bujinefs  then  to  be 
performed. 

I.  The  Time  is  one  Day  in  feven,  and  one  of  the 
antienteft  Appointments  it  is,  which  God  gave  to 
the  World.  For  as  foon  as  God  had  finilhed  his 
fix  Days  Works  of  Creation,  it  is  faid.  Gen.  ii.  2, 
3.  He  refted  on  the  /event b  Day  from  all  his  U^ork 
which  he  bad  made.  And  GOD  blejftd  the  feventb 
Day^  andfanSlifiid  //,  hecaufe  that  in  it  he  bad  refied 
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from  all  bis  IFork.  This  Sanftification  (a),  and 
bkffing  the  Seventh  Pay,  was  fctting  it  apart,  as  a 
Day  of  Diftindion  from  the  reft  of  the  Wcck-Days, 
and  appropriating  it  to  Holy  Ufcs  and  Purpol'es,. 
namely,  the  Commemoration  of  that  Great  Work 
of  the  Creation,  and  paying  Homage  and  WorQiip 
to  that  Infinite  Being,  who  was  the  Effeftor  of 
it.- 

This  Day,'  thus  confecrated  from  the  Beginning, 
for  the  Celebration  of  the  t?  jcocr//*  yiviirtwy  th^ 
TVcrld^s  Birth-Day y'Z%  Philo  calls  it,  was  probabljp 
•in  fome  Meafure  forgotten  in  t4)«  fblfowing  wicked 
Ages,  which  God  complains  of,- G«/.  vi.  5.  andfo 
^tcrthc  Flood  likewtfe.  B«t  after  theRetmnooe 
of  Egypt^  when  God  fectled  the  Jewifi>  Polity^  Jie  - 
-was  pleafed  to  renew  this  Day,  and  to  eftabaSi  it 
for  a  perpetual  ftanding  Law.  And  accordingly 
it  was  oblervcd  down  to  our  BkKied  Saviour's 
Time,  countenanced,  and  ftriAly  obferved^  by  our 
Great  Lord  and  Matter  himfelf,.  and  his  Apofties> 
.  andDifciples,  iti  and  after  his  Time;  and  althbtigh. 
•for  good  Reafons  the  Day  was  changed  by  them^ 
«yet  a  fcventh  Day  hath  been  conftanrly  obfervcd 
'ivt  ali  Ages  of  Chriftianity,  down  to  our  prelent 
=  Time. 

Thus  we  have  «  Day  appointed  by  God  bim- 
felf,  afld  obferved  throughout  all  Ages,  except  fome 
few  perhaps,  which  defervc  not  to  be  brought  into^ 
Example. 

And  a  wife  DeGgnation  of  Time  this  is,  well  be- 
coming the  Divine  Care  and  Precaution  ;  ferving 
'  for  the  recruiting  our  Bodies,  and  difpatching  our 
Affairs,  aiid  at  the  fatne  Time  to  keep  up  a  Spiri- 


(a)  ^1p  U/ihus^divinis  accpmmoda'u'tt^  a  coMMum  et  firofam 
'  ufufegregavit,  in  ujum  facrum  ad  cullum  Dei  dejiina'vtt.  Kirch. 
/Concord.  p»  1336.     Dejinariadali^uidi  Sacran,g(c.  Buxtorf. 

in  Verbo.  -  , 
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tual  Temper  of  Mind, .  For  by  allowing  fix  Days 
to  Labour,  the  Ppor  hath  Time  to  earn  his  Bread, 
the  Man  of  Bufmefs  Time  td  difpatch  his  Affairs, 
and  every  Man  Time  for  the  Work  of  his  refpe^ 
tive  Calling.  But  had  there  been  more,  or  all  our 
Time  allotted  to  Labour  and  Bufinefs,  and  none 
to  reft  and  recruit,  our  Bodies  and  Spirits  .woulfl 
have  been  too  much  fatigued  and  wafted,  and  ovr 
Minds  have  been  too  long  engaged  about  worldfy 
Matters, 'fo  as  to  have  forgotten  Divine  Tbiogf. 
But  the  infinitely  wife  Jlulcarof  the  World,  having 
taken  the  feventh  Part  of  our  Time  to  his  own  Ser- 
vice, hath  prevented  thefe  Inconveniences;  hath  gi- 
ven a  Relaxation  to  ourfelves;  and  £afe  and  Rc- 
frelhmcnt  to  our  wearied  Beafts,  to  poor  fatigued 
Slaves,  and  fuch  as  are  under  the  Boadages  of  ava- 
fitious,  cruel  Mafters.  And  this  is  one  Reafoo 
Mofes  gives  of  the  I^cfervation  and  Reft  on  the  Se- 
venth Day,  Deut.v.  13, 14,  15.  Six  Days  Jhalt  ibou 
Jaiourj  and  do  all  thy  IVcrk ;  iut  the  Seventh  is  the 
Sabbath  of  the  LCXRD  thy  GOD*,  ink  thou  Jhaltn^ 
doanylVork^  thou^  nor  thy  Children,  Servants,  Cat- 
tle, or  Stranger,  that  thy  Man-Servant  and  Maid- 
ServaM^may  reft  as  well  as  thou.  Andremember^  that 
$hou  wqfl  a  Servant^  &c.  therefore  the  LORD  tky 
GOD  commanded  thee  to. keep  the  Sabbath-Day^  That 
'Carnal,  greedy  People,  fo  bent  upon  Gain,  without 
fuch  a  Precept,  would  have  fcarce  favoured  their 
own  Bodies,  much  lefs  have  had  Mercy  upon  the  r 
.f>oor  Bondfmcn  and  Beafts^  but  by  this  wife Provi- 
fion,  this  great  Burden  w^s  taken  oE  But  on  the 
other  hand,  as  a  longer  Liberty  would  too  much 
have  robbed  the  Matter's  Time,  and  bred  Idlenefs, 
id  by  this  wife  Provifion,  of  only  one  Day  of  Reft, 
to  fix  of  Labour,  that  Inconvenience  w^s  alfo  prc^ 
▼cnred. 

Thus  the  wife  Governor  of  the  World  hath  ta- 
%tn  Care  for  the  Difpatch  of  Bafinefs.    But  then  ai 
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toolong  Engagement  about  worldly  Matters,  would 
take  off  Mens  Minds  from  God  and  Divine  Mat- 
ters, fo  by  this  Rcfcrvation  of  every  Seventh  Day, 
that  great  Inconvenience  is  prevented  alfo  j  fi^U  be^ 
ing  then  bound  to  Worlhip  their  Great  Lord  and 
Maftcr,  to  pay  their  Homages  and  Acktiowledg.^ 
XSittiit  to  their  infinitely  kind  Benefa&or;  and,  ih  ^ 
Word,  to  excrcifc  thcmfclves  in  divine,  religious 
Bufmefs,  and  fo  keep  up  that  fpiritual  Temper  of 
Mind,  that  a  perpetual,  or  too  long  Applidatioti  to 
the  World  woula  deftroy. 

This,  as  it  was  a  gpod  Rpafon  for  the  Order  of 
a  Sabbath  to  the  Jews  \  fo  is  as  good  a  Reafon  for 
our  Saviour's  Continuance  pf  the  like  Time  in  the 
Chnilian  Church. 

And  a  Law  this  is,  becoming  the  infinitely  wife 
'Creator  and  Confervator  of  the  World 5  a  Law, 
not  only  of  great  Ufe  to  the  Perpetuating  the  Re- 
membrance of  thofe  greateft  of  God's  Mercies  then 
comnciemorated,  but  alfo  exadly  adapted  to  the 
Life,  Occafions,  and  State  of  Man;  of  Man  living 
|n  this,  and  a-kin  to  another  World :  A  Law  wcU 
calculated  to  the  Pifpatch  of  our  Affairs,  with- 
put  hurting  our  Bodies  or  Minds,  And  fince  the 
Jia^  is  fp  wife  and  good,  we  have  great  Reafon 
'then  to  praftife  carefully  the  Duties  incumbent  up- 
on us :  which  will  fall  under  the  Confidcration  of 
the         . 

11.  Thing  I  proppfed,  the  Buftnefs  of  the  Day, 
which  God  hath  referved   to   himfclf.     And  there 
are  two  Things  enjoiped  in  the  Commandment,   a 
Cefktion  from  Labour  and  worldly  Bufinefs;  and- 
thap  we  revTsraber  to  keep  the  Day  Holy, 

I.  There  muft  be  a  CelTation  from  worldly  Bu- 
finefs, or  a  Reft  from  Labour,  as  the  Word  5^^- 
^atb  (b)  fignifies.     Six  Days  thou  Jhalt  do  all  thy 
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fVork^  but  the  Seventh  is  the  Salbath  of  the  Lord  thy 
CODy  (not  thy  Day,  but  his,)  in  which  neither 
thou  J  nor  any  belonging  to  thte^jhalldo  any  Work.  la 
which  Injundion  it  is  obfervable,  how  cxprcfs  and 
particular  this  Commandment  is,  more  than  others, 
in  ordering  all  Sortsof  Perfonsto  ceafe  from  Work. 

2.  Wc  muft  remember  to  keep  the  Day  Holy. 
Which  Remembrance  is  another  Thing  alfo  in  this, 
more  than  in  the  other  Commandments,  and  im« 
plies, 

i/.  That  there  is  great  Danger  of  our  forgetting, 
neglefting,  or  being  hindered  from  keeping  the 
Day  Holy,  either  by  the  Infirmity  and  Carnality  of 
bur  own  Nature,  or  from  the  Avocations  of  the 
World. 

2i/y,  That  the  keeping  it  Holy,  is  a  Duty  of 
more  than  ordinary  Conicqilence  and  Neceffity, 
And  of  greateft  Confequence  this  is, 
'  Firfty  to  perpetuate  the  Remembrance  of  thofc 
grand  Works  of  God  commemorated  on  thac 
Day,  in  the  fifft  Ages  of  the  World,  the  Creation; 
in  the  Middle  Ages,  the  Creation  and  Dcrlivery  from 
Egypt\  and  under  Chriftianity,  the  Creation  and 
Redemption  by  Chrift.  Which  Mercies^  without 
fuch  frequent  Occafions,  would  be  ready  to  be  for- 
gotten or  difregarded,  in  fo  long  a  Traft  of  Time, 
as  the  World  hath  already  flood,  and  may,  by  God's 
Mercy,  dill  ftand. 

Second'y^  To  keep  up  a  fpi  ritual  Temper  of  Mind, 
by  thofe  frequent  weekly  Exercifes  of  Religion,  as 
hath  been  already  mentioned. 

Thirdly y  To  procure  God*s  Blefllng  upon  the 
Labours  and  Bufinefs  of  our  fix  Days,  which  wc 
can  never  expeft  (hould  be  profperous,  if  we  are 
negligent  of  G  o  d's  Time.  For  how  can  we  expe(5t 
God's  Bleffing  upon  a  Week  fo  ill  begun,  with  ai 
Negledt,  or  Abufe  of  God's  firft  Day?  And  there- 
fore if  we  become  unprofperous  in  the  Worid  ;  if 
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Loflfes,  Troubles,  orpaagcrs  befall  us,  let  us  re* 
flcfl:  bow  wc  have  fpent  the  Lor^s  thy ;  iirhethcr 
we  have  not  wholly  ncgleftcd  it;,  or  abuf(^d  it  in 
Riot,  or  made  it  a  Day  for  t^^kirxg  Journeys,  for 
more  private  Bufinefs,  and  lei^  fcandalous  Labour, 
as  the  Cuftom'  of  too  many  is. 

Thus  having  Ihewn  what  Reafon  there  is  to  re^^ 
memher  to  keep  Holy  the  Day  dedicated  %o  G0E5, . 
I  (hall  confider  how  we  are  to  keep  it  FJoly,  and 
fo  conclude.  Now  the  Way  to  keep  it  Holy,  is  not 
by  bare  retting  from  Work ;  for  that^  as  a  Father 
faith,  is  Sabbatum  Bourn  ^  JJinorum^  a  Sabb^^tb  of, 
Beafis  :  But  holy  Afts  arc  the  proper  B.ufinefe  for  a 
Holy  Day,  celebrated  by  rational  Beings.  Among 
all  which,  the  grand,  principal,  and  moft  univer- 
fally  pradifcd,  is  %htPukli(;k  tVcrJkip  ofGODy  the 
affcmbling  at  the  Publuk  Place  of  bis  Worjbif^  ta 
pay  (with  our  Fellow-Creatures)  our  Homages, 
Thanks,  and  Praifes  to  the  infinite  Creator  and  Re^ 
deemer  of  the  World.  This,  as  it  is  the  moft  rca- 
fonable  Service,  and  proper.  Bufinefs  for  this  Day, 
fo  is  what  hath  been  the  Praftice  of  s^lt  Ages.  ^  I^ 
was  as  early  z^  Cain  and  ^^?/^s  Days^  G^n.  iv.  3, 
what  was  praftifed  by  religious  Pcrfons  in  the  fol- 
lowing Ages,  till  the  giving  of  the  Law;  and  at  the 
giving  of  That,  God  was  pleafcd  to  order  Places^ 
and  his  particular  Worfhip,  as  well  as  the  Seventy 
Day.  The  Tabernacle  and  Temple  were  appoint^ 
ed  by  God*sexprefs  Command;  befides which,  there 
were  Synagogues  all  over  the  Nation ;  fo  that  in  our 
Saviour's  Time  every  great  Town,  or  Village,  ha4 
one.  or  more  in  it,  and  Jerufakm  460,  or  more  (c). 

ThcWorftiip  of  thcie  Places,  our  Bleflcd  Sa- 
VI  OUR  was  a  conftant  and  diligent  Frequenter  of^ 
It  is  faid.  He  went  about  all  the  Cities  and  Villages^ 
i^tacbing  in  their  Synagogues^    and  Preachings  ana 


(ej  jSet  Ligbt/edth'WoTks,  vol/ii.  p.  35,  and  6j^6, 
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UtaUngy  &C.  A4if/.  ix.  35.  And  St.  Lvkt  rcpwrtctK 
it  as  his  conftant  CuftQm  and  Pra(5);ice,  Lud^  iv.  i6. 
y^/ii  as  his  Cufiom  was^  be  went  intQ  the  Synagogue  c^ 
the  Sabbath-Day. 

Having  thus  mentioned  the  Praftice  of  Christ, 
it  is  not  neceffary  I  (hould  fay  niuch  of  the  Pradicc 
oF  his  Afe^JtleSy  and  the  following  purer  Ages  of  Chri- 
ftianity,  who,  in  (hort,  as  their  Duty  was,  diligent^ 
iy  followed  their  great  Mafter*s  Example,  T^hey  dii 
not  think  it  enough  to  read  and  pray  ^  andpraife  God  at 
Home^  but  made  Confcience  of  appearing.intbe  PubJick 
jijembliesy  from  which  nothing  but  Sicknefs  andabfolute 
i^eceffity  did  detain  them ;  and  if  Sick,  or  in  Prifon^  or 
finder  Banifbmenty  nothing  troubled  them  more^  than 
that  they  could  not  come  to  Church  andjoin  thjsirDevo^ 
tions  to  the  ^(^mmon  Services.  If  Perfecution  at  any 
^ime  forced  them  to  keep  •a  little  Clofe ;  yet  nofoojkr 
^j)as  there  the  leaji  Mitigation^  but  they  prefently  rr- 
tumed  to  their  open  Duty^  and  Publickly  met  all  toge- 
ther.  No  trivial  Pretences^  no  light  Excufis^  were 
fben  admitted  for  any  one*s  Abfencefrom  the  Congrega^ 
tiony  but  J  according  to  the  Merit  of  the  Caufe^  fevere 
Cenfures  wire  faffed  upon  them,  &cc.  to  cxprefs  it  ia 
the  Words  of  one  of  our  be  ft  Antiquaries  (d). 

The  Publick  Worfhif  of  God  then,  is  not  a  Mat- 
ter of  Indifference,  which  Men  have  in  their  own 
Power  to  do,  or  omit,  as  they  pleafej  neither  is  it 
enough  to  read,  pray,  or  praife  God  at  Home,  (un- 
lefs  fome  inevirabk  Neceffity  hindcreth;)  becaufe 
the  appearing  in  G  od*s  Houfe,  on  his  Day,'  is  an 
Aft  of  Homage  and  Fealty^  due  to  the  Creator, 
a  Right  of  Sovereignty  we  pay  him.  And  the  with- 
holding thofe  Rights  and  Dues  from  God,  is  a 
kind  of  rcjefting  Gob,  a  difowning  his  Sovereign- 
ty,  and  a  withdrawing  our  Obedience  and  Service. 


(J)  Dr.^  Cavi^i  Frmiiive  Cbrijiianity,  part  i«  chap.  7* 

And 
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And  this  was  the  very  Rcafon  why  the  Profanation 
of  the  Sabbath  was  puniflied  with  Death  among  the 
Jiws^  the  Sabbath  being  a  Sign  or  Badge  of  the  God 
thpy  owned  and  worfliipped  (e).  Thus  Exod.  xxxi. 
13.  My  Sabbaths  ye  fi)all  keep ;  for  it  is  a  SIGN  be- 
tween me  and  you^  throughout  your  Generations  *j  that 
ye  may  know  that  1  am  the  LORDy  that  dothfanaify 
you ; '  or,  as  the  Original  may  be  rendered,  A  Sign  to 
acknowledge^  that  I  Jehovah  am  your  SanlHfier^  or 
your  God:  For  as  our  learned  Mede  obferves.  To  be 
the  SanSijier  ofa  People^  and  to  be  their  Godj  is  all 
one.    So  likewife  very  exprefly  in  Ezek.  xx.  20. 


fij  At  this  Day  it  is  ciiftoinary  for  Servants  to  wear  the 
Livery  of  their  Mailers »  ^nd  othersi  to  bear  Badges  of  theii 
Order,  Profeffion»  Servility^  Hc,  So  in  former  Aees,  and 
divers  Countries,  it  was  ufoal  to  bear  Badges,  Manes,  and 
Signs  on  divers  Occafions.  In  Escei,  ix.  4.  d  Mark  ^was  ta 
ht  fit  en  the  forehead  oftbofe  that  lamunted  tht  dominations  of 
the  City,  The  like  was  to  be  done  upon  them  in  Rev.  vii,  3. 
and  ix.  4.  So  the  WorOiippers  of  the  Beaft,  Rev.  xiii«  i6. 
were  to  receive  a  X«p«iJLc«,  j1  Mark  in  their  right  Hand,  on 
thdr  Foreheads,  l^hofe  Xa^ayfjLeiia,  'Iffctyihu  Badges,  &c. 
were  very  common.  Soldiers  and  Slaves  bear  them  in  their 
Arms  or  Foreheads ;  fuch  as  were  matriculated  in  the  Heteria, 
or  Companies,  bear  the  Badge  or  Mark  of  their  Company ; 
and  whoever  lifted  himfelf  into  the  Society  of  any  qf  the 
fcveral  Godsf  received  ^xi^a,[fiai^  or  a  Mark  in  his  Body, 
(commonly  made  with  red-hot  Needles,  or  fome  buraiog  in 
the  Flefh,)  of  the  God  he  had  lifted  himfelf  under.  And 
after  Chriftianity  was  planted,  the  Chriftians  had  alfo  their 
Sign  of  the  Crofs.  And  not  only  Marks  in  their  Flefh,  Badges 
on  their  Cloaths,  ac,  were  ufual ;  but  alfo  the  Dedication 
of  Days  to  their  imaginary  Deities.  Not  to  fpeak  of  their-^ 
•  Feftivals,  etc.  the  Days  of  the  Week  were  all  dedicated  to 
iotM  of  their  Deities.  Among  the  Romans,  Sunday  and  Mon- 
day.  to  the  Sun  %nd  Moon ;  Tuefday  to  Mars ;  Wednefday 
to  Mercury^  &c.  So  our  Saxon  Anccftors  did  the  fame  ;  Sun- 
day and  Monday,  (as  the  Romans  did,)  to  the  Sun  and  Moon ; 
Tuefday  to  Tuyfcoi  V^ednefday  to  *FWr» ;  Thurfday  to  Tit^ ; 
Friday  to  Friga ;  and  Saturday  to  Seater :  An  Account  of  which 
Peities,  with  the  Figures  under  which  they  were  wprlhip- 
pcd,  may  be  met  with  in  our  learned  Verfiegan,  chap.  iij.  p, 

HaUavo 
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Halhw  my  Sahhatbs^  and  they  Jhall  ht  a  Sign  between 
me  and  you^  that  ye  may  knew  thai  I  am  the  LORD 
yoUrGOD\  or  rather  as  before,  to  acknowledge  thai 
J  JEHOVAH  am  your  GOD. 

The  Sabbath  being  thus  a  Sig^n,  a  Marki  or 
Badge,  to  acknowledge  God  to  be  their  God,  it 
follows,  that  a  Negle£t  or  Contempt  of  that  Day^ 
redounded  to  God  ;  to  flight  that,  was  flightbg 
God;  to  profane  that,  was  to  affront  God;  for 
the  Punifhment  of  which.  What  more  equitable 
Penalty  than  Death  ?  And  although  under  Chrif- 
tianity,  the  Punifhmenc  is  not  made  Capital,  yet 
Havre  we  no  lefs  Reafon  for  the  ftrift  Obfervance  of 
this  Holy  Day,  than  the  Jews^  but  rather  greater 
Reafons.  For  the  God  weWorfliip,  is  thefamc: 
If  after  fix  Days  Labour^  he  was,  by  the  Seventh, 
owned  to  be  God,  the  Creator  i  no  lefs  is  he  by 
our  Chriftian  tx)rdVDay :  If  by  the  Celebration 
of  the  Sabbath,  the:  Remembrance  of  their  Delive* 
ranee  from  the  Egyptian  Bondage  was  kept  up, 
and  God  acknowledged  to  be  the  EtFcdkor  thereof; 
we  Chriftians  have  a  greater  Deliverance,  we  own 
our  Df^liverance  from  Sin  and  Satan,  wrought  by 
a  greater  Redeemer  than  Mofes;  even  the  Bl^fled 
Jesus,  whofe  Refurreftion,  and  the  Completion  of 
our  Redemption  thereby,  was  perforoied  on  the 
Chriftian  Lord's-Day, 

And  now,  to  fum  up,  ahd  conclude  thefc  In- 
ferences, and  fo  put  an  End  to  this  Part  of  my 
Survey :  Since  it  appears*  that  the  Works  of  the 
Lord  are  fo  great,  fo  wifely  cohrrived,  fo  accu* 
rately  made,  as  to  deferve  to  be  enquired  into ; 
(ince  they  are  alfo  fo'  manifefl;  Demonftrations  of 
the  Creator's  Being  ai)d  Attributes,  that  all  the 
World  is  fenfiblc  thereof,  to  the  great  Reproach 
of  Atheifm:  What  remaineth  ?  But  that  we  fear 
and  obey  fo  great  and  tremendous  a  Being ;  that 
W$  be  truly  thankful  for,  and  magnify  s^nd  praife 

I  bis 
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Ms  infinite  Merey,  manifefted  to  us  in  bis  WcM^ks^ 
Ami  fbrafhnich  as  he  hath  appototed  a  Day  oa 
Purpoie  from  the  Beginning,  for  thefe  Servicc^^ 
that  we  may  weekly  meet  tc^ether,  commemorate 
and  celebrate  the  great  Work  of  Creation;  that  wc 
may  pay  our  Ads  of  Devotion,  Worlhip,  Homage,, 
and  Fealty  to  him ;  and  fioce  this  is  a  wife  and  ex* 
crUent  Didribucion  of  our  Time,  What  (hould  we 
do,  but  conlcientioufly  and  faithfully  pay  God 
thefe  his  Rights  and  Dues  ?  and  as  carefully  and 
diligently  manage  God^s  Time,  and  diicharge  his 
Bdfinefs  then,  as  we  do  our  own  upon  our  fix  Days ; 
particularly  that  with  the  pious  Pfalmift^  We  Icvt 
the  Habitation  of  GoJ^s  Heufej  and  the  Place  where 
bis  Honour  dwelleth\  and  therefore  take  up  his  good 
Reiblucion  in  Pfal.  v.  7.  with  which  I  fliall  con* 
dude;  But  as  for  me^  I  will  come  into  thine  Houfe  in 
the  MuUitude  of  thy  Mercy ^  and  in  thy  Fear  will  I 
Vforfinp  towards  thy  Holy  temple. 

Now  to  thi  fame  Infinite  God,  the  Omnipotent 
Creator  and  Prefcrver  of  the  World,  the  moft  gra- 
cious Redeemer,  Sanftifier,  and  Infpirer  of  Man- 
kind, be  all  Honour,  Praife,  and  Thanks,  notv 
and  ever.    Amen. 
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